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They  get  into  everything! 

Chemicals,  we  mean.  And,  to  an  ever-increasing  extent,  BERK 
Chemicals.*  Why  Berk  ?  Because  Berk  offer  you  the  triple 
advantage  of  immense  technical  know-how,  long  experience  (with 
all  the  accumulated  knowledge  and  progress  that  goes  with 
it)  plus  a  personal  attention  to  service  which  is  without  equal 
anywhere.  So,  if  you  have  a  problem  . . .  ask  Berk. 

F.  W.  BERK  &  CO.  LTD.  BERK  HOUSE,  8  BAKER  STREET,  LONDON,  W.l 
Manchester  Glasgow  Belfast  Swansea  Telephone:  HUNler  6688 
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acid  plants 

De  Nora  designs  and  builds  plants  for  the  chemical 
industry  since  1923;  the  services  offered  by  De  Nora 
range  from  the  preliminary  technical  and  economical 
survey  of  the  project  to  the  engineering  and  construc¬ 
tion  of  the  plant  and  continue  through  technical 
assistance  during  start  up  and  operation 
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A  WORLD  OF  EXPERIENCE  IN  PROCESS  PLANTS 


Dcfign  Engineering  Fabrication  Co 


Write  for  descriptive  leaflet  to ; 
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1.  Acid  gas  K.O.  drum 

2.  Air 

3.  HjS  combustion  chamber 

4.  H.P.  steam 

5.  Turbo  air  blowers 

6.  Waste  heat  boiler 

7.  Reactor  condenser 

8.  L.P.  steam 

9.  First  in  line  burner 

10.  First  stage  converter 

11.  First  stage  condenser 

12.  Second  in  line  burner 

13.  Second  stage  converter 

14.  Second  stage  condenser 

15.  Boiler  feed  water 

16.  Sulphur  coalescer 

17.  Fuel  gas 

18.  Incinerator 

19.  Chimney 

20.  Sulphur  pumps 

21.  To  sulphur  flaker  system 
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works  manager  of  the  sulphuric  acid  plant  at  La  Serena 
(Central  Chile),  and  his  works  engineer,  Senor  Don 
Sergio  Carrasset,  are  fully  satisfied  with  the  high  yield 
of  the  ZIEREN-CHEMIEBAU  H2SO4  contact  plant. 

In  1959  the  Sociedad  Minera  Brillador  Ltda.  placed  with 
us  the  order  on  construction  of  this  plant.  The  base 
malerial  used  is  purified  Chilean  volcanic  sulphur. 
Since  1919  sulphuric  acid  p'anls  have  been  designed 
and  constructed  by  Dr.  A.  Zieren.  During  the  past  12 
years  more  than  100  of  these  units 
have  been  established  in  26  countries. 


★  Completely  continuous  in  operation. 

★  Chilling  of  the  sulphur  into  the  solid  form 
is  independent  of  climatic  conditions. 

★  Sulphur  is  recovered  in  the  same  state  of 
purity  as  in  the  molten  state  without  con¬ 
tamination  from  dust  etc.  and  is  in  good 
flaked  form. 

★  There  is  no  labour  involved  apart  from  a 
little  supervision  and  no  cost  for  breaking 
of  the  sulphur  from  chilling  bays. 

★  The  sulphur  is  recovered  in  a  form  easily 
transferred  into  railway  or  road  vehicles  or 
it  can  be  conveniently  bagged. 

•k  The  flaked  sulphur  is  in  ideal  form  for 
burning  with  very  low  grinding  costs,  if  any. 

k  Higher  heat  transfer  rates  than  with  band 
coolers. 


continuous 

sulphur 

flaking 

plants 


Your  enquiries  are  also  invited  for  Mitchell 
corrosion  resisting  pumps  for  pumping  acids  and 
corrosive  chemical  liquids  -  fluid  agitators  for  mixing 
or  blending  oils,  petroleum,  chemicals  or  for  pre¬ 
vention  of  sludge  settlement  in  floating  roof  tanks. 


(By  courtesy  of  B.P.  Refinery  (Kent)  Ltd.) 


L.  A.  MITCHELL  LIMITED, 

HARVESTER  HOUSE,  37  PETER  STREET.  MANCHESTER,  2. 

Telephone:  BLAck/riars  722418  &  782418. 
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LONDON  OFFICE:  Portland  house, 

73  BASINGHALL  STREET,  LONDON,  E.C.2. 

Telephone:  METropolitan  8321 12. 
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INTERNATIONAL  SULPHUR  CO.  LIMITED 

1750  ELVEDEN  HOUSE,  CALGARY,  ALBERTA,  CANADA.  Cable:  SULPHUR 
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300  tons/24  hours  Contact  Sulphuric  Acid  Plant  in  Tunisia 

•  New  TAB.  Contact  Process  by  •  Roller  Type  Grinding  Mills 

Turbo-Absorber  •  Continuous  Superphosphate 

•  I.C.B.  Vanadium  Catalyst  (high  Dens 

efficiency)  (Sole  selling  agents  •  Electrostatic  Dust  and  Mist 
throughout  the  world)  Precipitators 

•  Mechanical  Sulphur  and  Pyrites  •  Self  Cleaning  Hammer  Mills 

Burners  (for  sticky  products) 
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Throughout  the  world,  KREBS  and 
Co.  supply  complete  KUHLMANN- 
KREBS  sulphuric  acid  plants  from 
any  type  of  sulphurbearing  raw 
materials. 


S8,  RUE  PARMENTIER  - 


NEUILLY  S/SEINE 


FRANCE  -  PHONE  MAILLOT  95-50 
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Sulphur  in 
Other  Forms 


World  production 
now  3'28  million  tonnes 


Conuct  acid  plant  of 
Tennessee  Copper  Com¬ 
pany  at  Copperhill,  Tenn., 
U.S.A.,  using  copper 
smelting  gases 
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Thkn  reviewing  the  world  consumption 
pattern  of  sulphurous  raw  materials  atten¬ 
tion  is  primarily  focussed  on  brimstone  and 
pyrites;  and  up  to  1950  the  consumption  trend 
'of  these  materials  broadly  reflected  the  level 
of  activity  of  the  sulphur  industry.  In  the  early 
1950’s,  however,  principally  because  of  the 
I  temporary  scarcity  of  brimstone,  the  use  of 
other  sulphur-containing  materials  accelerated 
and  the  development  of  new  sources  in  this 
j  sector  received  attention.  Whereas  in  1950 
sulphurous  raw  materials  other  than  brimstone 
and  pyrites  accounted  for  only  11.3%  of  total 
consumption  of  sulphur  in  all  forms  their  share 
*has  advanced  to  16%  in  1960  in  which  year 
total  consumption  was  50%  greater  than  in 
1950.  In  terms  of  equivalent  sulphur  this  is 
'very  significant  as  sulphur  in  other  forms  has 
shown  a  higher  rate  of  growth  than  either 
brimstone  or  pyrites.  It  is  estimated  that  from 
1.34  million  tonnes  in  1950  world  production 
and  consumption  of  sulphur  in  other  forms 
has  advanced  to  3.28  million  tonnes  sulphur 
^equivalent  in  I960  of  which  about  47%  was  in 
Europe,  37%  in  U.S.A.  and  Canada,  9%  in 
Japan  and  7%  in  the  rest  of  the  world.  From 
>the  viewpoint  of  primary  producers  this  expan- 
*sion  represents  a  net  loss  of  sales  and  having 
displayed  a  consistent  trend  it  bears  on  the 
future  sulphur  supplies  pattern. 

In  Communist  countries  sulphur  in  other 
forms  represents  about  18%  of  total  sulphur 
use  and  of  the  estimated  consumption  of 
^720,000  to  750,(X)0  tonnes  sulphur  in  other 
forms  U.S.S.R.  accounts  for  49%;  Eastern 


European  countries,  in  particular  Poland  and 
East  German,  43°/ ;  and  China  about  8%. 


Sources  of  Supply 

The  principal  “  other  ”  forms  of  sulphur 
supply  are  non-ferrous  metal  smelter  gases, 
anhydrite/gypsum,  spent  oxide  and  hydrogen 
sulphide  other  than  that  converted  to  recovered 
brimstone.  In  addition  there  are  varying 
amounts  in  the  form  of  low  grade  sulphur  ore 
used  tel  quel  in  sulphuric  acid  production  and 
as  .soil  conditioner,  sulphur  filter  cake,  sludge 
acid  arising  at  oil  refineries,  ferrous  sulphate 
and  the  sulphur  content  of  ammonium  sulphate 
recovered  as  by-product  in  chemical  refining 
of  sulphide  ores.  In  1960  the  estimated  world 
output  and  use  of  the  various  forms  of  “  other  ” 
sulphur  were  as  follows: — 


’000  tonnes  Sulphur 

Sulphur  in  smelter  gases 

1 .603.(H)0 

48.8 

Sulphur  in  anhydrite/gypsum 

617.(H)0 

18.8 

Sulphur  in  spent  oxide 

193.0(10 

.‘i.9 

Sulphur  in  HjS  . 

181.000 

S.S 

Sulphur  in  other  forms 

688.000 

21.0 

3,282.(MN) 

Sulphur  in  Smelter  Gases 

The  most  important  sources  of  sulphur  in 
other  forms  are  non-ferrous  metal  smelter  exit 
gases,  the  SO;,  content  of  which  is  recovered 
in  the  form  of  sulphuric  acid.  The  practice 
originated  at  the  turn  of  the  century  in  U.S.A. 
and  in  Western  Europe  partly  to  alleviate 
atmospheric  pollution  and  devastation  of  vege¬ 
tation  on  the  land  surrounding  smelters,  partly 
to  meet  their  own  sulphuric  acid  needs.  The 
utilisation  of  sulphur  in  these  waste  gases 


Canada  and  Japan.  The  principal  source  is  the 
sulphur  content  of  zinc  blende  of  about  30% 
which,  when  roasted  in  horizontal  retorts  or 
more  recently  in  large  vertical  blast  furnaces, 
yields  a  roaster  gas  with  uniform  SO.  content 
that  is  readily  cleansed  for  conversion  in 
chamber  or  contact  acid  plants.  Because  of  the 
lower  sulphur  content  of  galena  and  lead  con¬ 
centrates  (about  15%  S).  by-product  acid 
recovery  at  lead  smelters  is  as  a  rule  only 
practical  if  the  installation  is  large  or  if  there 
is  an  adjacent  zinc  smelter. 

The  SO.  content  of  gases  is  generally  too 
low  for  immediate  conversion  and  has  to  be 
raised.  At  copper  smelters  recovery  of  thei 
sulphur  of  copper  concentrates  (up  to  40%  S) 
is  readily  accomplished.  The  variable  SO.  con¬ 
tent  of  converter  gases,  however,  has  presented 
technical  difficulties  which  have  only  been 
satisfactorily  solved  in  recent  years.  Another 
important,  though  unique,  source  confined  to^ 
Canada  is  nickel-iron-sulphides  ores. 


United  States 

Current  output  of  by-product  smelter  acidi 
is  about  1.2  million  s.  tons  (1(X)%  HSO,) 
representing  about  8%  of  total  acid  output. 
The  present  level  of  smelter  acid  output  is( 
similar  to  that  in  the  1930’s  when  this  source 
provided  over  28%  of  U.S.  sulphuric  acid 
supplies. 

Acid  output  at  Garfield  is  almost  entirely 
captive  and  used  for  phosphate  fertilizer  manu 
facture.  Apart  from  meeting  their  own  acid^ 
needs  for  metallurgical  operation,  mainly  elec¬ 
trolysis,  most  of  the  other  producers  sell  the 
balance  of  their  acid  output.  Notable  excep¬ 
tions  are  New  Jersey  Zinc,  which  uses  it  in  TiO. 
manufacture,  and  Bunker  Hill,  which  this 
year  brought  on  stream  a  phosphoric  acid 


U.S.  Industrial  Chemicals’  Sunflower,  Kansas, 
sludge  burning  sulphuric  acid  plant  integrated 
with  the  oil  refinery 

proved  simple  and  efficient  and  by  1910  size¬ 
able  quantities  of  acid  were  being  produced.  In 
the  U.S. A. — some  3(K),(K)()  s.  tons  60°  Be  acid — 
and  this  increased  to  over  one  million  s.  tons 
by  1925.  In  Europe  developments  were  less 
rapid  and  it  was  not  until  after  World  War  I 
that  this  source  expanded  to  significant  propor¬ 
tions.  As  existing  small  non-ferrous  smelters 
were  expanded  facilities  usually  included  by¬ 
product  acid  plants. 

Corresponding  developments  in  the  inter¬ 
war  years  coincided  with  the  establishment  of 
metallurgical  industries,  notably  in  Australia, 


Utah  Division.  Kennecott  Copper  Co. 

Principal  U.S.  Producers 

Garfield.  Utah 

— 

Copper  ores 

Anaconda  Copper  Co. 

Anaconda.  Idaho 

Zinc  blende 

E-agle  Picher  Co. 

Galena.  Kansas 

Zinc  blende 

National  Zinc  Co. 

Battlesville.  Oklahoma 

Zinc  blende 

Bunker  Hill  Co. 

Kellogg.  Idaho 

Zinc  blende  and  Lead  ores 

U.S.  Steel  Co. 

Donora,  Pa. 

Zinc  blende 

New  Jersey  Zinc 

Pale 

Zinc  blende 

American  Zinc  Co.  of  Illinois 

St.  Louis,  Mo. 

Zinc  blende 

American  Smelting  and  Refining  Co. 

Selby 

Lead  ores 

Tacoma 

Copper  ores 

Corpus  Christi.  Texas 

La  ^lle,  Illinois 

Zinc  blende 

Mathieson  and  Hegeler  Zinc  Co. 

Zinc  blende 

New  Castle,  Pa. 

Zinc  blende 

St.  Joseph  Lead  Co. 

Josephtown,  Pa. 

Zinc  blende 

Tennessee  Corp. 

Copperhill,  Tenn. 

Copper  ores 
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plant  and  simultaneously  are  supplying  sul¬ 
phuric  acid  to  Collier  Carbon  which  has  also 
built  a  phosphoric  acid  plant  adjacent  to  the 
smelter  at  Kellogg.  Among  the  above  producers 
ASARCO  at  Selby  and  Tennessee  Corporation 
also  produce  liquid  SO.. 

Canada 

Smelter  gases  yield  currently  about  7(K),(X)() 
s.  tons  acid  and  about  75,(XX)  s.  tons  liquid 
SO..  Consolidated  Mining  and  Smelting  Com¬ 
pany  at  Trail,  B.C.,  has  the  largest  by-produce 
sulphuric  acid  facilities  in  the  world,  and  they 
are  based  on  lead  and  zinc  smelter  gases. 
Virtually  the  entire  output  is  captively  used 
mainly  in  the  manufacture  of  ammonium 
sulphate,  superphosphate  and  phosphoric  acid 
for  ammonium  phosphates.  Between  1935  and 
1939  Cominco  recovered  SO.  in  gases  in  the 
form  of  elemental  sulphur  reaching  a  peak  of 
35,(XX)  s.  tons  a  year. 

International  Nickel  Company  of  Canada 
Limited  at  Sudbury,  Ont.,  roasts  nickel  sulphide 
ores  and  the  resultant  gases  are  piped  to  the 
adjacent  plants  at  Copper  Cliff  of  Canadian 
Industries  Limited,  which  converts  the  SO.  to 
sulphuric  acid  and  operates  a  9(),0(X)  s.  tons 
a  year  liquid  SO.  plant  built  in  1953. 

Recent  new  plant  constructions  based  on 
smelter  gas  are  the  works  of  Sherbrooke  Metal¬ 
lurgical  Company  which  came  on  stream  this 
year  supplying  the  acid  needs  of  Electric 
Reduction  Company  at  Port  Maitland,  Ont., 
of  New  Manitoba  Mining  and  Smelting  Com¬ 
pany  (Border  Chemical  Company)  in  Manitoba 
for  phosphoric  acid  production  and  the  plant 
which  is  temporarily  based  on  brimstone  pend¬ 
ing  the  completion  in  1962  of  the  smelter  and 
exit  gas  cleaning  equipment. 

The  25,(XX)  s.  tons  a  year  by-product  acid 
plant  at  Arvida  of  Aluminium  Company  of 
Canada  is  reported  to  have  been  sold  together 
with  other  mill  installations  to  Japanese 
interests  which  plan  to  erect  the  plants  in 
Western  Canada. 

Austria 

The  smelter  of  Bleiberger  Bergwerks  Union 
at  Arnoldstein,  Styria,  produced  in  1960  about 
23,5(X)  tonnes  (1(X)%  H^SO,)  by-product  acid 
of  which  about  70%  was  based  on  zinc  blende 
and  30%  on  copper  ores;  in  addition  small 
quantities  of  brimstone  were  consumed,  the 


acid  output  of  which  is  almost  entirely  captive 
and  is  used  for  the  manufacture  of  superphos¬ 
phate  in  a  plant  which  this  year  was  expanded 
to  reach  50,000  tonnes  a  year  product. 

Belgium 

The  largest  producer  of  by-product  smelter 
acid  in  Europe,  Belgium  produces  about 
490,000  tonnes  a  year  (I(X)%  HSO,)  from  this 
source.  With  the  exception  of  Hoboken,  where 
lead  and  copper  smelter  gases  are  also  used, 
Belgium’s  by-product  acid  is  wholly  based  on 
zinc  smelter  gases. 

The  principal  works  are: — 


Soc.  Generale  Mctallurgiquc 
Hoboken  S.A.  Hoboken 

Cie.  des  Metaux  Overpelt  Lommel 

Rupel  Rupel 

Soc.  des  Mines  de  Vielle  Moniagne  Baelen 

S.A.  de  Rothem  Rothem 

S.A.  Metallurgique  de  Prayon  Prayon 


Ets.  Kuhlmann  at  Rieme  also  roasts 
modest  quantities  of  zinc  blende  and  converts 
the  resultant  SO.,  together  with  gas  streams 
from  pyrite  roasters  and  sulphur  burners. 

With  the  exception  of  Prayon,  none  of 
the  other  by-product  acid  manufacturers  have 
a  significant  captive  acid  requirement  and  all 
acid  surplus  to  their  needs  is  sold  throughout 
the  trade  association  ASYBEL  to  consumers 
in  Belgium  and  to  export  markets. 


Pilot-plant  designed  by  Appleby-Frodingham  to 
desulphurize  coal  gas  and  convert  H.,S  to 
sulphuric  acid 
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Finland 

Copper  smelting  by  Outokumpu  Oy„ 
Oulu,  based  on  this  company's  flash  smelting 
technique,  yields  SO.-rich  gases  which  are  con¬ 
verted  to  sulphuric  acid  by  Rikkihappo  Oy,  at 
plants  at  Harjavalta.  Four-fifths  of  acid  output 
in  Finland  is  at  present  based  on  this  source. 
A  new  sulphuric  acid  plant — now  under  con¬ 
struction — is  due  on  stream  in  1962,  its  output 
destined  for  titanium  dioxide  production. 
France 

Current  output  of  by-product  sulphuric 
acid  is  about  170,(KK)  tonnes  (1(X)%  H.5O4) 
originating  from  the  following  works: — 
Produits  Chimiques  de  Thun  Thun 

Cie  Royale  Asturienne  des  Mines  Tonnay-Charante 

(C.R.A.M.)  Auby 

Soc.  des  Minerale  Vielle 
Montagne  Viviez 

Ets.  Kuhlmann  Port  de  Bouc 

La  Madelaine-lez-Lille 

A  new  zinc  smelter  of  Soc.  Penarroya  at 
Auby  with  an  annual  capacity  of  4(),(X)0  tonnes 
metal  and  by-product  acid  facilities  is  due  on 
stream  in  1962  and  is  expected  to  supply  up  to 
50,(XX)  tonnes  (1(X)%  H.SO,)  acid. 

C.R.A.M.  consumes  the  greater  part  of  its 
output  in  the  manufacture  of  superphosphates 
and  accompanied  by  an  expansion  of  by- 


Newton  Chamber’s  specially  designed  spent  oxide 
container  being  emptied 


i 


product  acid  capacity  at  Tonnay  Charante  is  ^ 
building  a  15,(XX)  tonnes-a-year  phosphoric 
acid  plant  due  to  be  completed  in  1962-63. 


West  Germany  d 

The  second  largest  in  Europe,  by-product  ^ 
acid  output  in  West  Germany  is  currently  about 
45{),(XX)  tonnes  (1(X)%  H,SO,)  annually, 
originating  from  the  following  works: — 


i 


AG.  fur  Zink  Industrie 
AG.  des  Altenbergs  fur  Bergbuu 
Berzelius  Metaihutten  G.m.b.H 
Metallwerke  Unterweser 
Norddeutsche  Affinerie 
Stolberger  Zinc  AG. 

Unterharzer  Berg  und  Hutien- 
werke  AG. 


Zinc 

Zinc- 

Zinc 

Zinc 

Copper  concentrates 

Zinc- 

Zinc 

Copper  concentrates 


i 
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Norddeutsche  Affinerie  at  Hamburg  also 
produces  some  1,600  tonnes  liquid  SO^.  Captive  ^ 
use  is  confined  to  metallurgy  and  the  bulk  of  m 
the  acid  output  is  sold. 


Italy  d 

Smelting  of  lead  and  zinc  ores,  mostly  of  " 
Italian  and  Scandinavian  origin,  by  Societa  di 
Monteponi  and  Montevechio  Soc.  Italiani  del  ^ 
Piombo  e  dello  Zinco  yield  annually  about  ^ 
70,(XX)  tonnes  (1(X)%  H,SO,). 


Netherlands  M 

Current  output  of  by-product  sulphuric  ^ 
acid  is  about  70,000  tonnes  (100%  HjSO,) 
annually  originating  from  the  works  of  N.V.  d 
Kempensche  Zinkij  at  Budel,  and  this  is  almost  ^ 
entirely  sold.  Maastrichte  Zinkwit  Mij  also 
makes  use  of  SO.  in  zinc  smelter  gases  but  m 
manufacture  products  other  than  sulphuric  acid.  ^ 


Norway 

In  addition  to  the  sulphur  content  of  zinc 
smelter  gases  which  is  recovered  in  the  form 
of  sulphuric  acid  by  Det  Norske  Zinkkompani 
at  Odda,  the  exit  gases  of  the  nickel  smelter  M 
at  Falconbridge  Nikkels  A/S  at  Kristiansund- ^ 
verk  yield  liquid  SO..  By-product  acid  out¬ 
put  is  at  present  at  an  annual  rate  of  30,(XX)  d 
tonnes  (1(X)%  HSOd  but  Norske  Zinkkompani,  " 
a  subsidiary  of  C.R.A.M.  operating  in  part  on 
Norwegian  and  in  part  on  imported  blendes,  ^ 
has  plans  to  expand  both  smelter  and  by-  ^ 
product  acid  capacity,  the  latter  to  5(),(XX) 
tonnes  a  year  by  1963.  The  entire  acid  output  - 
is  used  captively  in  phosphate  fertilizer  produc-  fl 
tion.  Output  of  liquid  SO.  is  at  present  12.(XX) 
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One  of  the  kilns  at  the 
anhydrite  sulphuric  acid 
plant  of  I.C.I.  at  Billing* 
ham 


tonnes  a  year  product,  and  this  is  supplied  to 
Norwegian  and  Swedish  pulp  mills. 

Spain 

Installation  of  new  plants  in  the  past 
three  years  has  almost  doubled  the  output  of 
by-product  smelter  acid  which  is  currently 
estimated  at  an  annual  rate  of  12(),(XK)  tonnes 
(1(X)%  H,SO,).  The  main  producer  is  Cia.  Real 
Asturiana  de  Minas  whose  operations  at  Hino- 
jedo  are  based  on  zinc  and  lead  smelter  gases. 
The  acid  output  is  used  captively  in  phosphate 
fertilizer  production.  Cia  Rio  Tinto  Ltda.  now 
makes  use  of  the  copper  smelter  exit  gases  in 
a  plant  built  by  Chemiebau  Dr.  A.  Zieren  in 
1959.  Plant  capacity  is  180  tonnes  per  day 
100%  H,SO,  and  the  output  is  supplied  to 
nearby  superphosphate  works  of  Productos 
Ouimicos  Ibericos.  Espanola  del  Zinc  S.A.  at 
Cartagena  brought  on  stream  in  1960  a  by¬ 
product  acid  plant  (100  tonnes  a  day  100% 
HjSO,)  in  conjunction  with  the  company’s  new 
zinc  smelter,  the  output  of  which  supplies  local 
needs  of  metallurgy  and  fertilizer  manufacture. 

Sweden 

The  large  volume  of  sulphur  in  the  exit 
gases  of  Ronskar  smelter  of  Boliden  Gruv. 
A.B.  are  partly  used  in  a  50,{XX)  tonnes  a  year 
(100%  H,SO,)  by-product  acid  plant.  Bolidens 


at  one  time  recovered  this  sulphur  in  the  form 
of  elemental  sulphur  but  this  was  discontinued 
due  to  adverse  operating  economics.  Plans  to 
expand  acid  capacity  to  make  fuller  use  of 
available  sulphur  values,  which  originate  from 
copper  and  lead  smelting,  have  for  the  time 
being  been  shelved.  Current  annual  output  is 
about  4(),(XX)  tonnes  (1(X)%  H.SO,)  and  apart 
from  relatively  modest  quantities  used  captively 
the  bulk  is  shipped  by  the  company’s  own 
tanker  to  consumers  in  South  Sweden. 

United  Kingdom 

By-product  acid  production  is  currently 
at  an  annual  rate  of  16(),(XX)  tonnes  (1(X)% 
H.SO,).  It  originates  wholly  from  the  works 
of  National  Smelting  Corporation  at  Swansea 
and  Avonmouth.  In  addition  to  meeting  its 
own  acid  requirements  for  metallurgical  opera¬ 
tions,  aluminium  sulphate  and  fluorine  chemi¬ 
cals  and  the  manufacture  of  Trimax — stabilized 
SO, — the  company  sells  substantial  quantities 
of  acid  to  manufacturers  of  fertilizers,  cello¬ 
phane  and  to  steel  mills. 

Australia 

Production  of  by-product  sulphuric  acid 
currently  amounts  to  2(X),(XX)  tonnes  (1(X)% 
H.SOJ  originating  from  the  following  plants: — 
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Electrolytic  Zinc  of  Australasia  Ltd. 

Risdon 

Zinc  blende 

Broken  Hill  Associated  Smelters  Pty.  Ltd. 

Port  Pirie 

Lead  concentrates 

Port  Kembla 

Copper  ores 

Sulphide  Corporation 

Cockle  Creek 

Lead /Zinc  concentrates 

Electrolytic  Copper  Refining  Company 
Limited,  in  conjunction  with  Australian  Fer- 
moto  at  Port  Kembla  have  production  facilities 
for  by-product  acid  from  copper  smelter  gases, 
but  due  to  lack  of  raw  materials  current  acid 
production  is  based  on  brimstone  instead. 

Rationalisation  of  production  facilities 
caused  the  closure  of  old  zinc  roasters  in  South 
Australia  in  1954/55  and  coincided  with 
expansion  of  plant  facilities  at  Risdon.  The 
by-product  acid  recovered  at  Port  Pirie  enjoys 
the  benefits  of  Sulphur  Bounty  subsidy  pay¬ 
ments  paid  by  the  Australian  Government  to 
promote  the  use  of  indigenous  sulphurous  raw 
materials.  Zinc  smelters  have  not  taken  advan¬ 
tage  of  this  concession. 


Filter  cake  roaster  with  feed-end  on  right 


Japan 

The  utilisation  of  sulphur  in  smelter  gases 
has  expanded  spectacularly  in  the  past  five 
years  and  currently  total  62{),(X)()  tonnes  (KKiyo 
H  .SO4).  At  Japanese  copper  smelters  expansion 
of  acid  production  is  mainly  attributable  to  the 
installation  of  flash  smelting  equipment.  Of  the 
present  output  48%  originates  from  copper 
smelters  and  the  balance  from  lead  and  zinc 
smelters,  amongst  whom  the  following  are 
prominent: — 

Dowa  Mining  Co. 

Furukawa  Mining 

Mitsubishi  Nickel  Mining  and  Smelting  Co. 

Mitsui  Mining  Co.  Ltd. 

Nippon  Mining  Co.  Ltd. 

Sumitomo  Chemical  Industries  Co 

Sumitomo  Metal  Mining  Co. 

Toho  Zinc  Mining  Co. 


Argentina 

By-product  sulphuric  acid  based  on  zinc 
roaster  gases  is  recovered  at  the  works  of 
Fabricaciones  Militaires  at  Rio  Tercero,  Cor¬ 
doba,  “  Sulfacid  ”  S.A.,  Rosario  and  Sulfurico 
S.A.,  Zarate.  The  bulk  of  these  acid  supplies 
of  about  45,0()()  tonnes  (1(X)%  H  SO,)  is  used 
captively. 

Chile 

The  use  of  sulphur  in  copper  smelter  gases 
has  expanded  progressively  in  the  past  ten 
years  as  the  result  of  the  policies  of  the 
major  smelter,  notably  Kennecott  Copper  and 
Anaconda  Copper,  to  meet  their  acid  require¬ 
ments  captively.  Current  output  is  about  30,000 
tonnes  (100%  H,SO,). 

Peru 

Cerro  de  Pasco  Corp.  recovers  a  part  of 
the  sulphur  in  lead  and  zinc  smelter  gases 
and  currently  produces  16,(XX)  tonnes  (1(X)% 
H.SOO,  The  bulk  of  the  output  is  used  cap¬ 
tively  for  metallurgical  purposes. 
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Communist  Countries 


It  is  estimated  that  at  present  about  1.2 
million  tonnes  (100%  HSO,)  sulphuric  acid  is 
recovered  as  by-product  at  non-ferrous  metal 
smelters.  In  the  U.S.S.R.  at  chemo-metallur- 
gical  combines  output  exceeds  SOO.OOO  tonnes, 
all  of  which  is  used  captively,  usually  in 
fertilizer  production.  The  non-ferrous  metal 
industry  developments  in  Bulgaria  follow  the 
U.S.S.R.  pattern  and  the  present  output  of 
4(),(KK)  tonnes  a  year  by-product  acid  accounts 
for  about  one-third  of  total  output.  The  estab¬ 
lished  zinc  industry  in  Poland  has  by-product 
acid  facilities  at  all  its  smelters  and  the  current 
output  of  about  150,000  tonnes  a  year  is 
expanding  rapidly  with  the  expansion  of  metal 
smelting  capacity  especially  in  Upper  Silesia 
where  major  copper  mining  and  smelting  pros¬ 
pects  are  being  realised.  In  Czechoslovakia  zinc 
smelting  yields  modest  quantities  of  by-product 
acid  estimated  at  40,fXX)  tonnes  a  year,  but 
there  are  as  yet  no  indications  that  copper 
smelters  and  lead /silver  smelters  make  use  of 
sulphur  in  exit  gases.  In  Yugoslavia  the  estab¬ 
lished  operations  at  zinc  smelters  which  hitherto 


yielded  about  20,000  tonnes  a  year  (100% 
H  SO,)  are  being  boosted  in  part  by  the  expan¬ 
sion  of  metal  and  of  acid  capacity  notable  at 
the  Cinkarna  works  but  mainly  by  the  estab¬ 
lishment  of  a  new  copper  smelter  at  Bor  which, 
recently  on  stream,  will  produce  280.(XX)  tonnes 
a  year  monohydrate,  wholly  to  be  used  in 
superphosphate  production. 

ANHYDRITE/GYPSUM 

The  development  work  in  the  1920’s  by 
I.  G.  Farben  (Mullur/KUhne)  and  Imperial 
Chemical  Industries  Limited  on  the  useful 
recovery  of  the  sulphate  radical  of  calcium 
sulphate  resulted  in  the  establishment  in  the 
1930’s  of  a  number  of  sulphuric  acid  plants 
based  on  anhydrite  or  gypsum  and  of 
ammonium  sulphate  production  based  on  a 
direct  reaction  between  ammonia /calcium 
sulphate/carbon  dioxide.  The  restrictions  on 
elemental  sulphur  supply  in  the  early  1950’s 
boosted  the  employment  of  this  raw  material 
and  currently  about  617,(XX)  tonnes  sulphur 
derived  from  calcium  sulphate  is  used  in  sul¬ 
phuric  acid  or  ammonium  sulphate  production. 


Drilling  carriage  designed  by  I.C.I.  Billingham 
Division  for  use  in  the  Caseboume  anhydrite  mine 

The  determining  factor  in  the  process 
economics  of  anhydrite  acid  manufacture  is 
the  remunerative  disposal  of  cement  clinker, 
whereas  in  ammonium  sulphate  manufacture 
the  ability  of  integrating  ammonium  sulphate 
production  with  that  of  lime  ammonium  nitrate 
to  use  waste  calcium  carbonate  is  important. 

Western  Germany  and  France 

Whereas  the  process  originated  in  West 
Germany  at  Leverkusen,  using  a  commercial- 
scale  pilot-acid  plant  operated  up  to  1938, 
to-day  this  raw  material  is  not  used  by  the 
German  sulphuric  acid  fertilizer  industry.  In 
France  a  small  acid  plant  operating  at  Miramas 
was  closed  in  1952  because  of  adverse 
operating  economics  and  ONIA  using  calcium 
sulphate  in  the  manufacture  of  ammonium 
sulphate  discontinued  using  this  route  in  1955. 

United  Kingdom 

Following  the  establishment  of  two  new 
producers  and  the  expansion  of  capacity  by 
I.C.I.  between  1952  and  1954,  production 
capacity  of  anhydrite  acid  rose  to  416,(XX) 
tonnes  (1(X)%  H.SO,). 

I.C.I . Dillingham  2  kilns  178.000 

USAC  .  Widnes  1  kiln  148.000 

Solway  Chemicals  Whitehaven  2  kilns  90.000 

I.C.I.  and  Solway  obtain  their  raw  material 
from  mines  very  close  to  the  acid  plant — 
thereby  minimising  the  prime  cost  of  raw 
material.  USAC  derives  its  supplies  from  the 
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mine  of  The  Long  Meg  and  Plaster  Mineral 
Corporation  some  60  miles  distant  from  the 
acid  plant.  A  50%  expansion  of  acid  capacity 
by  Solway  Chemicals  is  in  progress. 

Ammonium  sulphate  production  by  I.C.I. 
at  an  annual  rate  of  about  7(X),0(X)  tons  repre¬ 
sents  an  annual  consumption  of  about  210,(XX) 
tons  sulphur  in  anhydrite. 

Austria 

Gypsum  used  by  Oesterreischische  Stick- 
stofTwcrke  AG.,  Linz.,  at  Donau  in  the  manu¬ 
facture  of  sulphuric  acid  and  of  ammonium 
sulphate,  the  raw  material  being  supplied  by 
a  subsidiary — Grundlseer  Gipswerke.  Annual 
output  of  sulphuric  acid  is  54,(XX)  tonnes  (1(X)% 
H,SO,)  and  together  with  the  company’s 
gypsum  use  for  ammonium  sulphate,  some 
65,00()  tonnes  sulphur  in  calcium  sulphate  is 
consumed. 

Italy 

ANIC,  Ravenna,  in  the  new  petrochemical/ 
fertilizer  complex  employs  anhydrite  in  the 
manufacture  of  ammonium  sulphate.  About 
80.(XX)  tonnes  sulphur  equivalent  is  consumed. 

India 

Ammonium  sulphate  production  at  Sindri 
initiated  in  1953  is  based  on  the  use  of  calcium 
sulphate  which  in  view  of  India’s  lack  of 
indigenous  sulphur  resources  is  being  railed 
about  1,0(X)  miles  from  the  anhydrite/gypsum 
deposits  at  Rayahstan.  Annual  consumption  is 
currently  78,(XX)  tonnes  sulphur  in  anhydrite. 
F.A.C.T.  also  has  facilities  to  employ  this 
method  of  ammonium  sulphate  production. 

Pakistan 

The  ammonium  sulphate  plant  at  Daud 
Khel  employs  local  gypsum  as  sulphurous  raw 
material  at  an  annual  rate  of  12,000  tonnes 
sulphur  equivalent.  After  teething  troubles  the 
plant  built  in  1959  is  now  reported  to  be 
working  satisfactorily. 

Communist  Countries 

Shortage  of  sulphurous  raw  materials 
prompted  Eastern  Germany  and  Poland  to 
base  much  new  sulphuric  acid  capacity  on 
calcium  sulphate.  In  East  Germany  the  plants 
at  Wolfen  and  Coswig  with  a  joint  capacity  of 


4(X),fXX)  tonnes  (1(X)%  H,SO,)  are  now  operat¬ 
ing  and  the  latter  is  due  to  be  expanded.  The 
original  plant  at  Wolfen  (4(X)  tonnes  a  day)  was 
dismantled  after  the  war  and  removed  to  the 
U.S.S.R.  although  it  does  not  appear  to  have 
been  reactivated.  In  Poland  plants  at  Wizow, 
Buskow  and  Rzeszow  were  brought  on  stream 
about  1956,  based  on  local  gypsum,  but  now 
that  Poland  is  becoming  a  major  brimstone 
producer  it  is  reported  that  at  least  the  Wizow 
plant  is  being  converted  to  brimstone  use. 

SPENT  OXIDE 

Ferric  oxide — bog  ore  or  synthetic  material 
— used  in  the  dry  purification  of  coal  gas 
at  town  gas  works  or  coke  ovens  absorbs 
H,S  and  other  impurities  present  in  the  crude 
gas,  the  reacting  with  iron  to  yield  a 
sulphurous  material  containing  usually  up  to 
50%  S  although  occasionally  more.  The  use  of 
this  waste  product — spent  oxide  or  spent  gas 
purification  mass — as  raw  material  for  acid 
production  is  still  widespread  although  because 
of  its  adverse  physical  properties  it  is  on  the 
decline.  In  Western  Germany,  the  U.S.S.R.  and 
up  to  last  year  the  U.K.,  a  part  of  the  avail¬ 
able  spent  oxide  is  used  as  raw  material  for 
elemental  sulphur  production  by  solvent  extrac¬ 
tion,  usually  carbon  disulphide.  Current  Free 
World  consumption  of  spent  oxide,  excluding 
about  40,000  t.p.a.  converted  to  brimstone,  is 
estimated  at  193,000  tonnes  sulphur  equivalent. 
In  Communist  countries  spent  oxide  use  is 
estimated  at  about  30,000  tonnes  sulphur 
equivalent. 

United  Kingdom 

Consumption  of  spent  oxide  for  sulphuric 
acid  manufacture  is  traditional  and  received 
a  boost  during  the  period  of  sulphur  shortage 
when  a  number  of  new  plants  were  based  on  it. 
Acid  production  in  the  U.K.  based  on  spent 
oxide  is  at  present  300,000  tonnes  of  which 
about  one-half  is  produced  at  town  gas  plants 
and  coke  ovens.  Other  important  users  of  spent 
oxide  include  I.C.I.,  Laporte  Acids,  E.  Webb 
and  Son,  Lawes  Chemical  Co.  A  significant 
development  has  been  the  installation  of  an 
integrated  coal  by-products  plant  by  the 
National  Coal  Board  at  Avenue  Works,  Not¬ 
tingham,  where  low-cost  gas  purification  using 
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First  ferrous  sulphate 
decomposition  plant  in 
the  U.K.  —  that  of 
British  Titan  Products 
at  Grimsby 


mechanical  oxide  boxes  is  combined  with 
integrated  acid  production  and  use,  the  latter 
mainly  for  ammonium  sulphate  production. 

West  Germany 

In  addition  to  spent  oxide  used  for  brim¬ 
stone  production  about  3(),(KK)  tonnes  sulphur 
equivalent  is  consumed  in  the  manufacture  of 
sulphuric  acid.  Notable  users  are  the  pulp 
industry. 

France 

As  gas  works  in  Northern  France  produce 
only  modest  quantities — estimated  at  15,(XK) 
tonnes  product — of  spent  oxide  of  grade  high 
enough  to  warrant  use  in  acid  manufacture, 
domestic  supplies  are  augmented  by  imports, 
mainly  from  U.K.,  to  satisfy  demand  by  acid 
manufacturers,  notably  Kuhimann.  Current 
consumption  in  France  is  estimated  at  2(),(KM) 
to  25,(XK)  tonnes  sulphur  equivalent. 

Other  Countries 

Europe.  Modest  quantities  of  spent  oxide 
are  consumed  in  Belgium  (3,(XX)  tonnes  S)  and 
Italy  (6,(XX)  tonnes  S),  and  up  to  I, (XX)  tonnes 
sulphur  equivalent  in  Denmark,  Netherlands, 
Norway  and  Spain.  In  Austria  (l,(XX)  tonnes  S) 
increased  use  of  natural  gas  is  causing  spent 
oxide  supplies  to  decline  rapidly. 

Australia.  About  5,000  tonnes  S  equivalent 
is  converted  to  sulphuric  acid  the  output  quali¬ 
fying  for  sulphur  Bounty  payment. 


U.S.A..  Japan,  etc.  Although  variable 
quantities  of  spent  oxide  are  known  to  arise  in 
the  U.S.A.,  Japan  and  a  number  of  other 
countries  where  town  gas  production  is  subject 
to  anti-air  pollution  measures,  there  is  no 
evidence  of  regular  use  of  this  material  in 
sulphur  using  manufacturing  processes. 


HYDROGEN  SULPHIDE 


Although  the  bulk  of  H^S  recovered  by 
liquid  extraction  processes  from  natural  gas, 
oil  refinery  gas,  and  coal  gas  or  other  industrial 
process  gases,  e.g.,  CS.  or  viscose  manufacture, 
is  converted  to  brimstone,  there  remains  a  not 
insignificant  volume  which  after  extraction  is 
converted  to  sulphuric  acid.  Current  Free 
World  production  is  estimated  at  1 8 1, (XX) 
tonnes  S  equivalent.  Outside  the  U.S.A.,  where 
it  is  estimated  about  94,(XX)  tonnes  sulphur 
equivalent  is  so  used,  recovery  of  H,S  other 
than  in  the  form  of  elemental  sulphur  occurs 
in  Europe,  India,  South  America  and  Australia. 


West  Germany 

Current  annual  production  is  13(),(XX) 
tonnes  (KXIX,  HjSO,)  based  almost  exclusively 
on  wet  contact  catalysis.  Ammonia  scrubbing 
of  coke-oven  and  town  gas  is  widely  practised 
and  there  are  about  45  small  acid  plants  with 
plant  capacities  varying  from  5  to  30  tonnes  a 
day  (100%  H.SO,).  The  bulk  of  the  output 


By-product  sulphuric  acid  plant  at  the  Paz  del  Rio 
Sute  steel  mill  built  by  Krebs  S.A. 

originates  at  coke  ovens  within  the  group  who 
sell  their  by-product  ammonium  sulphate 
through  Ruhrstickstotf  AG.  and  to  this  extent 
it  is  used  captively  mostly  in  ammonium 
sulphate  production.  In  addition  to  coke  ovens 
some  H;.S  at  petrochemicals  installations  is  also 
converted  to  sulphuric  acid  and  not  to  brim¬ 
stone.  Scholven  Chemie  AG.  and  Braun- 
kohlen  Kraftstoff  AG.,  Wesseling,  are  notable 
examples. 

France 

Of  the  current  output  of  about  5(),(K)() 
tonnes  (l(K)yo  H,SO,)  acid  derived  from  HjS 
less  than  two-fifths  originates  at  coke  ovens, 
notably  at  Houilleres  du  Bassin  de  Lorraine, 
Carling.  The  balance  represented  by  H  S  arising 
at  the  oil  refineries  is  converted  to  sulphuric 
acid  in  adjacent  plants  of  Cie  St.  Gobain, 
notably  those  at  Le  Havre  and  Balaruc. 

Italy 

Hydrogen  sulphide  at  oil  refineries  is  con¬ 
verted  to  acid  at  an  annual  rate  of  25,0(K) 
tonnes  (1(X)%  H.SO,),  in  particular  at  the 
Condor  oil  refinery  near  Milan,  where  installed 
capacity  is  about  35,(XK)  tonnes  a  year  (100% 
H.SO,). 

Netherlands 

In  addition  to  modest  quantities  of  H^S 
converted  to  sulphuric  acid  at  coke  ovens,  i.e., 
those  of  the  Dutch  State  Mines,  Bataafse 


Petroleum  Pernis  pipes  part  of  the  H.S 
extracted  in  the  course  of  refining  operations 
to  the  adjacent  plant  of  Albatros  Superfosfaat- 
fabriken.  It  is  estimated  that  30,(XX)  to  35,(XX) 
tonnes  (1(X)%  H.SO,)  are  based  on  H.S. 

United  Kingdom 

Current  sulphuric  acid  production  based 
on  H.S  is  estimated  at  about  35,(XX)  tonnes 
(1{X)%  HoSO,).  About  one-half  arises  at  the 
Shell  Stanlow  and  B.P.  Isle  of  Grain  oil 
refineries  and  the  balance  at  town  gas  works 
and  coke  ovens.  Notably  installations  are  at 
the  Beckton  works  of  North  Thames  Gas 
Board,  the  Phoenix  Wharf  of  South-East  Gas 
Board,  Corby  of  Stewarts  and  Lloyds. 

Australia 

The  H..S  extraction  at  the  Geelong  oil 
refinery  of  Shell  Oil  is  converted  to  sulphuric 
acid  by  the  adjacent  100  tons  a  day  (100% 
H.SO,)  plant  of  Australian  Fertilizers  Limited. 

India 

Increasing  volumes  of  H-S  are  being 
recoverd  in  India,  mainly  as  new  coke  ovens 
associated  with  the  steel  industry  are  completed. 
By-product  acid  plants  are  installed  at  the 
West  Bengal  Government  coke-ovens  at  Durga- 
pur,  Hindustan  Steel  (Private)  Ltd.  at  Rourkela 
— 25  tonnes  a  day  (100%  H.SO,) — and  it  is 
believed  also  at  the  Russian-built  Bhilar  steel 
works. 

Other  Countries 

In  Sweden,  Grangesberg  Oxelosund  A/S 
converts  HjS  at  about  3,000  tonnes  a  year 
(100%  H.SO,).  In  the  Argentine  the  new  steel 
mill  at  San  Nicolas  has  two  wet  contact 
sulphuric  acid  plants  with  an  annual  capacity 
of  10  tonnes  a  day  (100%  HSO,)  each  which 
is  being  employed  progressively. 

Colombia 

Acieras  Paz  del  Rio  S.A.  at  Bogota 
installed  a  15  tonnes  a  day  by-product  plant  in 
1 954  based  on  coke-oven  gas. 

OTHER  SULPHUROUS  MATERIALS 

Sulphur  Ore 

Consumption  of  sulphur  ore  in  the  manu¬ 
facture  of  sulphuric  acid  is  confined  to  Italy 
and  the  U.S.A.  In  Italy  current  consumption  is 
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approximately  350,000  tonnes  and  the  resultant 
acid  output  notably  at  Soc.  Montecatini.  Porto 
Emp)edocle,  and  Sincat.  Priolo,  amounts  to 
about  2(X),000  tonnes  (100%  H..SO,)  annually. 
Small  quantities  of  ore — about  6,000  to  8,0(X) 
tonnes  annually  continue  to  be  ground  and 
used  in  viticulture. 

In  the  U.S.A.  Anaconda  Copper  Company 
at  Yerrington  consumes  about  86,000  tons  S 
in  the  form  of  low  grade  sulphur  ore  for  the 
manufacture  of  sulphuric  acid.  In  addition 
sulphur  ore  is  used  as  soil  conditioner  in 
California  and  to  a  lesser  extent  in  other 
Western  States  at  an  annual  rate  of  about 
20,0(X)  tonnes  ore.  In  Argentina  substantial 
quantities  of  “caliche”  of  up  to  50%  S  were 
consumed  for  acid  manufacture  up  to  1958 
but  this  is  now  no  longer  practical.  In  Chile 
also  some  caliche  is  used  in  acid  production 
and  up  to  10,000  tons  ore  is  ground  and  used 
in  agriculture.  Small  quantities  of  ore  are  also 
used  in  Spain  and  intermittently  in  France  for 
agricultural  purposes. 

Sludge  Acid 

Outside  the  U.S.A.  where  it  is  estimated 
current  use  of  sludge  acid  in  sulphuric  acid 
production  is  386.000  tonnes  sulphur  equiva¬ 
lent,  the  use  of  this  material  is  relatively  un¬ 
important.  The  steady  growth  of  consumption 
in  the  U.S.A.  has  been  promoted  by  the  inte¬ 
gration  of  operations  between  oil  refining 
which  was  faced  with  a  difficult  waste  disposal 
problem  and  sulphuric  acid  manufacture  by 
siting  acid  plants  adjacent  to  the  refinery  which 
represents  virtually  a  captive  outlet  for  the 
acid  maker. 

In  Iran  sludge  acid  is  estimated  to  result 
in  an  acid  output  of  about  30,0(X)  to  35.000 
tonnes  (1(X)%  HjSO,)  annually.  Oil  refineries 
in  the  U.K.,  Australia,  India.  Netherlands,  and 
Netherlands  Antilles,  each  consume  small 
amounts  equivalent  to  5,0(X)  to  20,(X)0  tonnes 
(100%  H,SO,). 

Ferrous  Sulphate 

Concentration  of  waste  steel  pickle  liquor 
and  manufacture  of  TiO.  by  the  sulphate  route 
present  a  waste  disposal  problem  which  is  in¬ 
creasingly  being  solved  by  conversion  of  the 
heptahydrate  to  monohydrate  and  its  use  in 
conjunction  with  brimstone,  pyrite,  coal  or 
other  fuel,  as  raw  material  in  sulphuric  acid 


manufacture  with  the  concurrent  yield  of  an 
iron  residue  suitable  for  blast  furnaces. 

The  relatively  small  quantities  of  ferrous 
sulphate  arising  at  individual  pickle  lines 
favour  the  establishment  of  an  economic  size 
plant  in  a  central  location  such  as  the  plant 
built  last  year  by  National  Smelting  Corpora¬ 
tion  at  Swansea,  South  Wales.  In  a  similar 
operation  in  India.  Tata  Iron  and  Steel  Com¬ 
pany  at  Jamshedphur  recover  the  sulphur  value 
of  ferrous  sulphate.  Ferrous  sulphate  from 
TiOj  operations  is  re-used  by  British  Titan 
Products  Limited  at  Grimsby,  and  by  Farben- 
fabriken  AG.,  at  Leverkusen. 

Filter  Cake 

Removal  of  ash  and  carbonaceous  impuri¬ 
ties  from  Frasch  sulphur  results  in  arisings  of 
filter  cake  a  small  proportion  of  which  is  sold 
by  Freeport  Sulphur  Company  to  the  U.K. 
Some  13,000  tonnes  annually  of  this  material 
assaying  about  70%  S  is  consumed  by  Nitrogen 
Fertilizers  Limited.  Flixborough. 

In  Italy  small  quantities  (up  to  2.0(X) 
tonnes)  filter  cake  find  use  in  acid  manufacture. 

Cbemical  Refining  of  Sulphide  Ores 

The  patented  process  by  Sherritt  Gordon 
Mines  Limited,  whereby  ammonia  used  as 
processing  intermediate  in  a  chemical  refining 
process  combines  with  the  sulphur  content  of 
the  ore  or  concentrate  to  yield  by-product 
ammonium  sulphate,  is  employed  by  this  com¬ 
pany  in  nickel  ore  treatment.  Currently  30.000 
tonnes  sulphur  equivalent  in  this  form  of 
ammonium  sulphate  is  recovered. 

Freeport  Sulphur  Company  planned  to 
employ  this  process  in  nickel  operations  at 
Cuba.  In  the  Philippines.  Marinduque  Iron 
Mines  Agents  Inc.,  are  now  building  a  plant 
which  win  produce  the  equivalent  of  up  to 
25,000  tonnes  a  year  sulphur  as  ammonium 
sulphate. 

Quantitatively,  sulphur  in  other  forms 
plays  the  largest  part  in  the  consumption 
pattern  of  the  U.K..  mainly  as  the  result  of  the 
considerable  use  of  anhydrite. 

Other  countries  where  sulphur  other  than 
brimstone  and  pyrite  is  important  are  Austria. 
Belgium,  West  Germany,  Italy,  India  and 
Canada. 
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Share  of  Market 

The  following  table  shows  the  consump¬ 
tion  in  other  forms  in  1960  in  relation  to  total 
sulphur  consumption. 


Austria . 

Sulphur  in 
other  forms 
t’OOOt 

74 

*.  of  total 
S  used 

49% 

Belgium 

I6>J 

32% 

Finland 

4V 

29% 

France  . 

95 

11% 

West  Germany 

250 

18% 

Italy  . 

249 

23% 

Netherlands 

42 

14% 

Spain 

41 

7% 

Sweden  . 

15 

4% 

United  Kingdom 

578 

44% 

Australia 

79 

19% 

India  . 

90 

34% 

Japan  . 

290 

14% 

Canada  . 

269 

30% 

U.S.A . 

921 

15% 

Quantitatively,  sulphur  in  other  forms 
plays  the  largest  part  in  the  consumption 
pattern  of  the  U.K.,  mainly  as  the  result  of  the 
considerable  use  of  anhydrite.  Other  countries 
where  sulphur  other  than  brimstone  and  pyrite 
is  important  are  Austria.  Belgium,  West 
Germany,  Italy,  India  and  Canada. 

The  arising  of  by-product  smelter  acid — 
fatal  acid — is  particularly  important  in  North- 
West  Europe,  especially  in  Belgium,  where  it 
accounts  for  one-third  of  total  production.  Its 
principal  outlet  is  by  sale  to  manufacturers  of 
ammonium  sulphate  and  it  inevitably  makes  a 
strong  impact  on  supply  and  prices  in  neigh¬ 
bouring  Holland  and  West  Germany,  which 
are  its  main  export  destinations.  In  West 
Germany  the  large  production  of  smelter  acid 
has  a  strong  market  position  and  in  view  of 
assurance  of  long-term  supply  and  its  economic 
cost  a  number  of  small  consumers  of  pyrites 


have  preferred  to  abandon  their  own  acid 
operations  in  favour  of  purchasing  smelter 
acid. 

OUTLOOK 

Industrialisation  in  underdeveloped  coun¬ 
tries  is  expected  to  be  accompanied  by  corres¬ 
ponding  expansion  of  use  of  sulphur  in  other 
forms.  New  non-ferrous  smelters  in  Mexico, 
India  and  South  America  point  to  continued 
increase  of  by-product  acid  from  this  source, 
compensating  for  the  lower  rate  of  growth  of 
metallurgical  activities  in  the  U.S.A.  and 
Western  Europe,  where  custom  smelters  are  at 
present  experiencing  some  difficulty  in  obtain¬ 
ing  adequate  supplies  of  ores. 

Use  of  spent  oxide  is  likely  to  contract 
unless  new  fluidized-bed  purification  of  coal 
gases  (Appleby-Frodingham  process)  proves 
sufficiently  attractive  to  find  wider  application. 
Any  reduction,  however,  can  be  expected  to 
lead  to  greater  use  of  liquid  purification  pro¬ 
cesses  and  attendant  wet  process  acid 
manufacture. 

The  crucial  factor  of  growth  in  the  use  of 
sulphur  in  other  forms  is  the  extent  of  enforce¬ 
ment  of  air  and  water  pollution  legislation. 
If  this  trend  accelerates,  and  there  is  evidence 
of  this  in  West  Germany,  the  U.K.  and  the 
U.S.A.,  the  volume  of  recovery  processes  and 
recoverable  sulphur  values  may  increase, 
although  sulphur  removal  will  not  necessarily 
entail  sulphur  recovery.  Apart  from  the  effect 
of  such  new  legislation  which  would  change 
the  present  pattern  of  recovery  and  use  of 
sulphur  in  other  forms  it  is  expected  that  by 
1965  this  source  of  supply  in  the  free  world 
will  expand  to  four  million  tonnes  sulphur 
equivalent. 
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Sulphuric  Acid 
Production  in 


Greater  usage 
of  brimstone 


Aerial  view  of  Bunbury 
site  of  Laporte’s  TiO^ 
plant 


Production  of  sulphuric  acid  during  the 
first  half-year  of  1961  has  risen  4.5%. 

Acid  manufactured  from  brimstone  and 
zinc  concentrates  has  shown  a  substantial  in¬ 
crease  compared  with  the  same  period  in 
the  previous  year,  while  acid  manufactured 
from  native  pyrites  has  decreased  by  5,972 
long  tons  (100%  H.SO,)  representing  a  decline 
of  3.6%.  This  fall  in  the  use  of  pyrites  has 
occurred  during  a  period  when  the  bounty 
paid  by  the  Australian  Government  for  pyrites 
and  pyrites  sulphuric  acid  is  continuing  and 
there  is  a  rising  prcxluction  of  sulphuric  acid. 
In  this  same  perkxl  sulphuric  acid  production 
rose  by  27,473  long  tons  (100%  Hj.SO,)  which 


represents  a  gain  of  4.5%;  acid  prcxluced  from 
brimstone  rose  by  27,714  long  tons  (l(X)y 
HjSO,),  an  increase  of  9.1°/,  and  from  zinc 
concentrates  by  4,213  tons  ( +6.3%);  alkylation 
acid  and  lead  sintering,  although  representing 
a  small  part  of  the  output  (15%),  increased 
during  the  first  half  of  1961  compared  with 
the  first  half  of  last  year  by  1,808  long  tons 
(1(X)%  H  .SO,).  an  increase  of  4.5%.  Consump¬ 
tion  of  brimstone  for  sulphuric  acid  was  9.590 
tons  (9.3%)  greater,  contrasting  with  the  6.7% 
decrease  in  pyrites  consumption. 

Consumption 

Fertilizers  continue  to  provide  the  major 
outlet  for  sulphuric  acid  (84.6%),  super- 


Raw  Material  Consumption 
(long  tons) 

I960  1961 

Jun.-Junr  Jiin.-Junc 


Chancr 


Difference 


Imported  brimstone 

for  acid  . 

for  other  uses  . 

Pyrites  . 

Zinc  concentrates  . 

Spent  oxide  . 

Others  . 

HiSOi  Production  (as  l(K)%  acid! 
ex  Brimstone 

ex  Pyrites . 

ex  Zinc  concentrates 

ex  Spent  oxide  . 

ex  Others . 

Total . 

HjSOi  Consumption  (as  l(X)%  acid) 
for  Superphosphate 
for  Ammonium  sulphate 

for  Others . 

Total . 

Superphosphate 

Production  . 

Sold . 


Brimstone  Imports  and  Consumption  in  Australia 
(Calendar  years — Long  Tons) 


1961 


1955 

1956 

1957 

1958 

1959 

1960 

.Ian. -June 

Imported  from 

U.S . 

177.181 

143.720 

71.211 

146,. 380 

110.519 

146.278 

— 

Norway  . 

10 

20 

10 

— 

— 

— 

— 

Japan  . 

2.223 

982 

— 

3.800 

— 

— 

— 

Mexico  ...  . 

15.774 

40.551 

45,772 

42.840 

59.846 

71.077 

— 

Others 

294 

— 

3.334 

8.9.M) 

405 

4,423 

— 

Total  . 

195,482 

185,273 

120,327 

201,971 

170,770 

221,778 

67,430* 

Consumption 

For  acid  . 

194..308 

151,710 

163.(K)3 

170,205 

1 59.922 

187,262 

112.874 

For  other  uses  . 

11.244 

9,265 

8.858 

11,936 

14.094 

15,1% 

5..546 

Total  . 

205,552 

160,975 

171,861 

182,141 

174,016 

202,458 

118,420 

Difference  between  Imports  and 

Consumption 

-10.7(K) 

+  24.298  -51,534 

(Overall  destocking 

i  19,8.30 
in  this  period 

-.3.246  4  19,320 

=53,022  long  tons) 

-.‘!0,990 

phosphate  production  being  the  largest  consumer 
with  78.6%  of  the  total  used,  during  the  first 
six  months  of  1961.  The  largest  increase  in  con¬ 
sumption  compared  with  a  similar  pericxl  in 
196()  was  for  superphosphate.  27,922  long  tons 
(100%  acid)  more  being  used,  representing  an 
increase  of  6.1%.  This  increased  consumption 
for  superphosphate  is  similar  to  the  amount  of 
extra  acid  produced  in  the  first  half  of  1961 
compared  with  the  same  period  last  year,  and 
therefore  the  superphosphate  demand  for  sul¬ 
phuric  acid  is  the  controlling  factor  in  the 


increase  of  sulphuric  acid  requirement. 

Ammonium  sulphate  production  has  risen 
0.5%  during  the  first  six  months  of  1961  com¬ 
pared  with  the  same  period  in  1960.  It  seems 
that  the  decline  in  its  use  has  been  halted  and  a 
slight  rise  in  demand  is  occurring. 

Brimstone  Imports 

Over  the  past  few  years  Australia's 
imports  of  brimstone  have  lagged  behind  the 
quantity  consumed  by  industry,  and  over  the 
last  six  years,  from  1955  to  the  middle  of 
1961,  the  overall  reduction  of  stocks  amounted 


Monthly  Production  of  Superphosphate  in  Australia  in  1960  and  1961 
(thousands  of  tons) 
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to  53,(KK)  tons.  This  is  undoubtedly  due  to  the 
plentiful  supply  of  brimstone  which  has  made 
Australia  less  ready  to  keep  a  large  stock  of 
material.  The  fact  that  Canada  is  interested  in 
selling  sulphur  from  her  newly-founded  in¬ 
dustry  to  Australia,  may  also  be  a  contributory 
factor.  Canada,  by  exporting  from  Vancouver, 
has  a  natural  freight  advantage  over  other 
main  pnxlucers,  so  the  price  to  Australia  is 
likely  to  be  favourable. 


New  Developments 

Laporte  Titanium  Ltd’s,  proposed  £A4 
million  plant  which  will  produce  10,000  long 
tons  of  titanium  dioxide  and  is  scheduled  to 
be  in  production  by  1964,  is  to  be  constructed 
by  Bechtel  International  and  Bechtel  Pacific. 
It  will  be  situated  at  Bunbury  in  Western 
Australia,  115  miles  south  of  Perth,  where  it 


is  near  large  dept^sits  of  ilmenite,  the  raw 
material  for  the  process.  Laporte  has  been 
granted  docks  and  harbour  facilities  by  the 
Western  Australian  Government.  The  construc¬ 
tion  of  a  300-ton-a-day  sulphuric  acid  plant  is 
to  be  shortly  offered  for  tender. 

The  copper  smelting  plant  at  Port  Kembla 
of  Electrolytic  Refinery  and  Smelting  Company 
of  Australia  (Pty.)  Ltd.  has  been  unable  to 
obtain  sufficient  raw  materials  and  the  asso¬ 
ciated  (4(),(XX)  tons  a  year)  sulphuric  acid  plant 
of  Australian  Fertilisers  Ltd.  continues  to  con¬ 
sume  brimstone  instead  of  45%  copper  smelter 
gases.  The  amended  copper  bounty  legislation 
which  became  effective  on  1  January  1961 
should  enable  the  Port  Kembla  smelter  to 
receive  certain  local  supplies  which  will  increase 
smelter  throughput  which  has  been  restricted; 
substantial  deposits  of  copper  ore  assaying  at 
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3.5%  copper  have  been  located  at  Cobar  which 
is  a  growing  town  already  linked  to  Port  Kembla 
and  Sydney  by  rail.  These  copper  ore  deposits 
are  being  exploited  jointly  by  Broken  Hill 
South  Limited  in  conjunction  with  Electrolytic 
Zinc  Company  of  Australia  Ltd  (24.5%)  and 
North  Broken  Hill  Ltd.  (24.5%).  In  addition 
the  Mount  Walleroo  area  is  being  explored 
jointly  by  Broken  Hill  South  Ltd.  and  Gold 
Mines  of  Australia  Ltd.  for  copper  deposits; 
this  area  of  South  Australia  was  one  of  the 
first  major  copper-producing  sites. 

Further  Outlook 

The  Australian  fertilizer  industry  is  now 
producing  £A25  million  worth  of  products  of 
which  £A20  million  is  accounted  for  by  super¬ 
phosphate  production.  Superphosphate  produc¬ 
tion  has  doubled  in  the  last  15  years  and  it 
has  been  estimated  that  only  one  acre  in  six 
has  had  superphosphate  treatment  where  it 
could  be  profitably  employed.  The  increasing 
importance  of  superphosphates  in  Australian 
agriculture  indicates  that  in  the  immediate 
future  the  sulphuric  acid  demand  will  continue 
increasing  at  an  estimated  rate  of  at  least  4% 


to  9%  a  year.  It  has  been  estimated  that  £A1() 
million  are  likely  to  be  invested  in  new  super-  i 
phosphate  plants  in  the  next  six  or  seven  years. 

The  outlook  for  ammonium  sulphate  in 
the  long  term  is  that  it  will  be  substantially  , 
replaced  by  urea  and  compound  fertilizers. 
Comparing  the  first  half  of  this  year  however 
with  that  of  last  year  the  position  appears  to 
have  stabilized  and,  in  fact,  an  apparent  in¬ 
crease  in  production  of  0.5%  has  been  shown. 
At  least  half  of  the  ammonium  sulphate  is  used 
on  the  sugar  cane  crop  in  Queensland,  but 
owing  to  reduced  plantings  in  this  region  re¬ 
cently,  the  demand  for  it  has  slackened,  making 
the  market — already  weakened  by  replacement 
by  other  material  —  worse.  As  would  be  ex¬ 
pected  imports  of  ammonium  sulphate  have 
nearly  ceased,  £496,835  worth  being  imported 
in  1958/59,  while  in  1959-60  this  fell  to  £323 
worth. 

Increased  sulphur  requirements  are  expec¬ 
ted  to  be  met  predominantly  in  the  form  of 
brimstone  and  also  by  greater  use  of  metal 
smelter  gases.  Brimstone  consumption  in  1962 
is  expected  to  rise  to  230,(KK)  tons — including 
18,(X)()  tons  for  non-acid  use. 


Yearly  Production  of  Superphosphate  in  Australia  in  Period  1948  to  1961 


(Year  ending  30  June) 
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Lower  Production  and 
Consumption  of  Sulphur 


Stocks  show  a 
30.19^  decline 


Snia  V'iscosa’s  carbon  disul¬ 
phide  plant  at  Pavia  works 


duction,  represented  almost  entirely  by  Soc. 
Montecatini,  fell  by  6,451  tonnes  (21.1%)  to 
24,146  tonnes  vvhile  that  from  Sicily  fell  by 
9,965  tonnes  (16.0%)  to  52,432  tonnes. 

Production  of  Fused  Sulp'iur 
II  July  to  30  June  —  l'onne<>) 

C'hunfte 

1959/60  1960/61  Tnnne%  *. 

From  Sicily  .  62.397  52.432  9.%5  -  16.0 

From  Italy  .  30.597  24.146  6.451  -  21.1 

Total .  92,994  76.578  16,416  -  17.6 

Production  of  Sulphur  Concentrates 

<1  July  to  30  June  —  Tonne>l 

Chunse 

1959/60  1960/61  Tonnes  *• 

Wet  .  7.146  15.399  8.253  +115 

Fused  .  31.978  20.148  11,830  -  37.0 

Total .  39,124  35,547  3,677  -  9.4 

Sulphur  concentrates  production  was 
36,162  tonnes  in  the  same  period,  a  fall  of 
2,962  tonnes  compared  with  the  previous 
twelve  months.  However,  the  production  of 
wet  concentrates  has  taken  an  upward  surge 
to  15,395  tonnes,  an  increase  of  8,249  tonnes 
(115%),  at  the  expense  of  fused  concentrates 
which  fell  by  11,211  tonnes  (35.0%)  to  20,767 
tonnes. 

Recovered  Sulphur  and  Sulphur  Ore 

A  hydrogen  sulphide  rich  gas  stream  from 
the  Mobil  oil  refinery  at  Naples  is  passed  to 
Chimica  de  Mezzo  Giorno  to  recover  about 
2.0(X)  tonnes  per  annum  of  sulphur.  During 
1961  it  is  estimated  that  350,(XX)  tonnes  of 
sulphur  ore  will  be  used  for  sulphuric  acid 
manufacture  of  which  5().(XX)  tonnes  will  be 
provided  by  Montecatini-owned  mines;  this 
ore  contains  approximately  23%  of  sulphur. 


Production  and  consumption  of  sulphur 
^  — both  fused  and  in  the  form  of  concen¬ 
trates — declined  in  Italy  during  the  year  ending 
30  June  1961;  at  the  same  time  exports, 
restricted  almost  exclusively  to  nearby  markets 
where  Italy  enjoys  a  freight  advantage  over 
the  major  world  brimstone  suppliers,  increased 
slightly.  The  decline  of  fused  sulphur  output, 
which  for  the  second  consecutive  year  is 
smaller  than  domestic  deliveries,  has  enabled 
Ente  Zolfi  Italiani  to  reduce  further  the  stock¬ 
pile  held  in  the  warehouses.  The  Committee  of 
the  Common  Market  Authority,  which  in 
March  1961  limited  to  one  year  the  authorisa¬ 
tion  permitting  the  Italian  Government  to 
“  isolate  ”  the  country’s  sulphur  industry  from 
the  impact  of  common  market  trade  liberalisa¬ 
tion,  is  due  to  meet  again  early  in  1962,  prob¬ 
ably  at  Bruxelles,  to  re-examine  the  position. 
The  Italian  Government  is  expected  to  present 
its  plants  for  the  rationalisation  of  the  sulphur 
industry  and  may  at  the  same  time  agree  to  a 
limited  brimstone  import  programme. 

PRODUCTION 

Fused  Sulphur  and  Concentrates 

Production  of  fused  sulphur  in  the  twelve 
months  from  I  July  1960  to  30  June  1961  was 
76,578  tonnes,  a  fall  of  16,416  tonnes  (17.6%) 
compared  with  the  previous  year.  This  is  to  be 
expected  from  the  E.Z.I.  policy  of  promotion 
of  sulphur  concentrates  production  and  of 
closure  of  uneconomic  mines.  Mainland  pro¬ 


DOMESTIC  CONSUMPTION 

Domestic  consumption  of  sulphur  in  the 
period  of  1  July  1960  to  30  June  1961  was 
approximately  120,0(K)  tonnes,  a  decrease  of 
14,5(K)  tonnes  (10.8%)  compared  with  the 
preceding  period.  This  tonnage  was  represented 
by  84,397  tonnes  fused  sulphur  and  35,547 
tonnes  concentrates.  This  decrease  is  due  to  the 
drop  in  consumption  for  carbon  disulphide  of 
about  12,(KK)  tonnes  (24%),  sulphur  dioxide 
6,(K)0  tonnes  (60%),  and  the  cessation  of  use 
of  15,(KM)  tonnes  for  sulphuric  acid  manufac¬ 
ture. 

Offsetting  this  decline  in  consumption  was 
a  rise  in  the  use  of  sulphur  for  grinding  and 
refining  approximately  13,(KK)  tonnes  (27%), 
for  sodium  sulphite  manufacture  1,()(X)  tonnes 
(45%),  and  polysulphide  manufacture  1,5(K) 
tonnes  (25%).  Other  users’  consumption  has 
risen  by  about  2,(KK)  tonnes  (77%,)  and  the 
experimental  sulphur  concentrates  filter  plant 
took  about  1,5(K)  tonnes. 


Domestic  Deliveries — Fused  Sulphur 


Grinding  and  refining  . 

1959/60 

48.052 

1960/61 

61.078 

Carbon  disulphide 

12.788 

8.313 

Sulphur  dioxide . 

10,760 

3,985 

Sodium  sulphite . 

2.027 

1 .260 

Sulphuric  acid  . 

15.015 

3 

Polysulphides  . 

4.976 

5.480 

Other  uses 

2.548 

4.278 

Total 

96,166 

84,397 

Domestic  Deliveries — Sulphur  Concentrates 
(I  .lul>  to  30  June  —  ToiineM 

1959/1960  1960/1961 


Wet 

Fused 

Wet 

Fused 

Carbon  disulphide  ... 

5.948 

31 .687 

11.798 

17.731 

Sulphur  dioxide 

10 

50 

— 

270 

Sodium  sulphite 

— 

240 

4(X) 

1.703 

Polysulphides 

1.133 

— 

1.661 

441 

Other  uses 

55 

1 

20 

3 

Experimental  filtration 

— 

— 

1 .520 

— 

Partial  total 

7.146 

31 .978 

1.5.399 

20.148 

Total  . 

39 

.124 

35 

.547 

DOMESTIC  PRICES 

The  following  official  prices  have  been 
determined  by  the  Administrative  Council  of 
E.Z.I.  for  the  year  1961/62: — 

(per  tonne  —  lire) 

K.iK.I.  buyini!  E.JLA.  sellint! 
price  price 

Gialli  extra .  30.000  48.8(K) 

Gialli  comuni  .  28.800  46.800 

Bruni  tipo  Marche-Romagna  28.000  46.8(X) 

Bnini  di  1st  scelta .  27.000  4.S.8(X) 

Bruni  di  2nd  scelta .  26.200  45.0(X) 

The  above  buying  prices  are  provisional. 

The  domestic  selling  prices  are  Lire  1,(XX) 
lower  than  last  year  except  for  Gialli  extra, 
the  price  of  which  is  unchanged.  Export  price 
remains  at  world  price  levels. 


STOCKS 

The  stocks  of  sulphur  have  declined  by 
53,490  tonnes  (30.1%)  during  the  period  1  July 
1960  to  30  June  1961  to  124,040  tonnes.  The 
higher  quality  stocks  are  now  almost  depleted, 
while  the  low-grade  stocks  remain  substantial; 
in  fact  Bruni  di  2nd  Scelta  Sicilia  rose  by 
approximately  3,(KK)  tonnes.  E.Z.I.  have  plans 
to  re-treat  Bruni  and  produce  a  high-grade 
material  suitable  for  domestic  sales. 


Stock  Position 

(On  30  June) 

1959/60  1960/61 


(  huntfe 
loimcs 


Fused  sulphur .  177,530  124.040  53.490 

Break-down  of  Stocks 

-  30.1 

(On  30  June  — 

Tonnes) 

1961 

Gialli  Extra  Sicilia 

3.057 

1,468 

Gialli  Comuni  Sicilia  ... 

42.292 

6.405 

Gialli  Comuni  Irpinia . 

1 .628 

1 .3.‘>6 

Gialli  Comuni  Calabria 

294 

224 

Bruni  Marche-Romagna 

2..‘!65 

2.3‘'4 

Bruni  di  1st  Scelta  Sicilia 

102.444 

83.778 

Bruni  di  2nd  Scelta  Sicilia 

..  25.2.SO 

28.455 

Total 

..  177.530 

124,040 

EXPORTS 

Exports  of  fused  sulphur  increased  by 
1,767  tonnes  (3.8%)  to  48,041  tonnes  during 
the  period  July  1960  to  June  1961  compared 
with  the  preceding  twelve  months.  Yugoslavia, 
Greece  and  France  are  the  principal  buyers 
of  Italian  sulphur.  Yugoslavia,  due  to  its 
proximity,  has  a  natural  freight  advantage, 
as  has  Greece,  which  imports  almost  exclu¬ 
sively  ground  sulphur.  The  French  market  is 
governed  by  long-standing  agreements  with 
French  sulphur  grinders,  but  they  are  in  no 
way  obliged  to  continue  to  buy  Italian  sulphur. 
It  is  expected  that  in  view  of  the  mounting 
domestic  supplies  in  France,  Italy  may  lose 
this  market.  The  time  is  fast  approaching  when 
Italy  may  be  a  net  importer  of  sulphur,  which, 
apart  from  the  balance  of  supply  aspect,  will 
have  the  effect  of  reducing  the  internal  price. 


Austria 

France 

Greece 

Yugoslavia 

Egypt 

Tunisia 

Morocco  ... 

Fiji 

Jordan 

Cyprus 

Malta 

Hong  Kong 
Ceylon 
Total  ... 


Fused  Sulphur  Exports 
(I  July  to  30  June  —  Tonnes* 

1959/60 
2.011 
I  J.-SQQ 
16.478 
3.134 
4.628 
4.000 
l.tXX) 
39 
150 
1.235 


46,274 


1960/61 

933 

15,087 

14,317 

13,432 

1.990 


1.666 

1 

50 

565 

48,041 
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Rationalization 
of  Japan's 
Sulphur  Industry 

Need  to  face 
world  competition 


New  sulphuric  acid  pknt 
of  Mitsui  Mining  and 
Smelting  Company 


sulphur  industry  was  approached  by  the  Mining 
Department  of  MIT  I  in  order  that  an  investiga¬ 
tion  could  be  carried  out  which  would  lead  to 
the  removal  of  sulphur  from  the  list  of 
chemicals  which  cannot  be  freely  imported.  It 
has  been  stated  that  free  trade  would  allow 
30 /o  of  Japan’s  sulphur  requirement  to  be  met 
by  imports. 

A  questionnaire  has  been  sent  to  producers 
in  the  industry  which  requires  them  to  answer 
the  following  questions: — 

( 1 )  Breakdown  of  the  cost  of  mining  sulphur  ore 
and  pyrites 

(2)  The  extent  to  which  rationalization  can  be 
achieved  by  the  industry  by  April  1963. 

(3)  The  implications  of  rationalization  after  1963 

(4)  The  maximum  limit  to  which  rationalization 
can  be  achieved 

(5)  The  extent  to  which  rationalization  can  be 
attained  allowing  for  any  assistance  the 
government  may  give 

(6)  The  amount  of  sulphur  which  could  be  sold 
after  rationalization 

(7)  The  possibility  of  co-operative  action 
A  committee  of  six  sulphur  producers  is 

carrying  out  the  investigation  for  the  Mining 
Department. 

Production 

The  production  of  elemental  sulphur  in 
Japan  in  1960  totalled  246,773  tonnes,  an  in¬ 
crease  of  13,773  tonnes  (5.9%)  compared  with 
that  in  1959.  This  follows  the  22%  rise  in  1959 
over  the  year  1958  in  which  production  of 
180,0(X)  tonnes  was  recorded  —  the  lowest  for 

•  1,016  Yen  equals  £1. 
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J^i  MAND  for  pyrites  and  sulphur  is  at  present 
completely  covered  by  domestic  prtxiuction, 
and  the  prices,  which  are  approximately 
double  those  of  world  prices,  i.e.,  19,(KK)  Yen* 
per  tonne  brimstone  e.v-mine,  are  negotiated 
jointly  by  producers  and  users. 

At  the  meeting  of  the  International 
Monetary  Fund  held  in  Tokyo  last  June  Japan 
was  urged  to  liberalise  imports.  In  September, 
Japan  freed  a  further  section  of  her  imports 
bringing  the  total  free  from  quota  restriction 
to  65%,  and  at  the  same  time  she 
agreed  to  liberalise  her  imports  to  90% 
level  in  September  1962.  If  complete  liberali¬ 
sation  of  imports  were  to  take  place  now, 
the  mining  industry  in  Japan,  which  has  to 
cope  with  poor  natural  resources,  would  be  in 
a  bad  position  to  compete  with  world  suppliers. 
As  it  is  anticipated  that  G.A.T.T.  will  advise 
Japan  to  have  completely  free  trade,  rapid 
steps  must  be  put  in  hand  to  rationalise  the 
sulphur  industry  of  Japan  before  this  comes 
into  effect. 

Protection  Requested 

The  mining  industry  of  Japan  approached 
the  Government  to  request  that  protection  be 
given  to  the  industry  while  the  process  of 
rationalisation  is  taking  place.  The  Government 
agreed  that  these  products  should  be  included 
in  the  hard-core  waiver  for  the  time  being. 

After  granting  this  concession,  Japan's 


six  years.  It  is  anticipated  that  in  1961  produc¬ 
tion  will  be  steady  with  perhaps  a  slight 
slackening,  resulting  in  a  decrease  of  about 
6,000  tonnes  (2.5%)  compared  with  1960. 

Sulphur  recovered  from  oil  refining  and 
other  processes  increased  in  1960  by  440  tonnes 
(5.7%),  and  although  increasing  imports  of 
Middle  Eastern  crude  oil  will  make  this  source 
more  important,  no  change  is  expected  in  1961. 

Consumption 

During  1960  there  has  been  an  upward 
trend  in  the  usage  of  sulphur,  3,983  tonnes 
(1.6%)  extra  being  consumed  compared  with 
the  previous  year.  All  sections  of  users  are 
affected  except  the  pulp  industry  which  has 
used  4,773  tonnes  (5.2%)  less  than  in  1959. 
The  largest  increase  in  use  is  in  the  synthetic 
fibre  industry,  with  4,286  tonnes  (25.2%)  more 
being  consumed.  Sulphur  for  carbon  disulphide 
synthesis  made  a  slight  advance  of  1,773  tonnes 
(1.6%)  during  1960,  but  it  seems  that  solvent 
recovery  from  Japan's  rayon  industry  has 
stabilized  the  demand  for  virgin  carbon 
disulphide.  A  significant  rise  in  the  use  of 
sulphur  in  other  industries  —  2,462  tonnes 
(8.5%)  —  reflects  Japan's  rising  level  of  in¬ 
dustrial  production.  Exports  are  negligible  (300 
tonnes)  owing  to  the  high  price  of  Japanese 


Sulphur  Production 

(tonnes) 

I960 

Matsuo  Mining  Co.  Ltd. 

76,075 

Hokkaido  Sulphur  Co.  Ltd. 

41,553 

Teikoku  Sulphur  Industry  Co.  Ltd. 

24,199 

Shirane  Sulfur  Mining  Co.  Ltd. 

19.262 

Akan  Sulphur  Mining  Co.  Ltd.  ... 

16,585 

Others 

69.099 

Total 

Sulphur  Consumption 
( tonnes) 

246,773 

Oiansc  i 

1959  I960 

tonnn 

% 

Carbon  disulphide  112,000  113,773 

1,773 

1.6 

Pulp  .  . 

92,000  87,227 

4,773 

-  5.2 

Synthetic  fibre 

17,000  21,286 

4,286 

-f-25.2 

Others 

29,000  31.462 

2,462 

+  8.5 

Export 

65  300 

235 

+  36.2 

Total 

250,065  254,048 

Sulphur  Supply 
(tonnes) 

3,983 

+  1.6 

CAanse 

1959  I960 

tonnes 

% 

Stock-pile 

(year  end) 

24,000  16,355 

7,645 

-31.9 

Production 

233,000  246,773 

13,773 

5.9 

Recoverd  sulphur  7,700  8,140 

440 

■f  5.7 

Total 

264,700  271.268 

6,568 

+  2.5 

sulphur,  but  greater  than  the  65  tonnes  ex¬ 
ported  in  1959. 

The  estimates  for  1961  show  a  decline  in 
demand  on  all  fronts.  The  largest  drop  from 
the  tonnage  point  of  view  is  for  carbon  disulp¬ 
hide  manufacture  which  will  use  approximately 
6,000  tonnes  (5.3%)  less  than  in  1960.  In  terms 
of  percentage,  the  synthetic  fibres  industry  is 
expected  to  show  the  sharpest  decline,  taking 
about  3,000  tonnes  (14.1%)  less  sulphur  than  it 
did  in  1960.  Sulphur  for  pulp  is  expected  to 
be  down  again  on  the  1960  figure  by  3,000 
tonnes  (3.4%),  while  other  users'  demand  is 
expected  to  decrease  by  1,500  tonnes  (4.8%)  in 
1961  compared  with  consumption  in  1960. 

Stocks 

The  sulphur  stockpile  decreased  sub¬ 
stantially  by  7,645  tonnes  (31.9%)  at  the  end 
of  1960,  compared  with  the  stock  of  24,000 
tonnes  held  at  the  end  of  1959;  this  reflects 
the  rising  demand  for  sulphur  in  1960.  The  pro¬ 
visional  1961  end-of-year  stock  has  increased 
by  about  1,000  tonnes,  representing  an  increase 
of  6.1%  on  the  1960  stock.  It  is  estimated  how¬ 
ever  that  stocks  will  be  running  at  24,500 
tonnes  in  March  1962,  representing  a  further 
increase  of  about  7,500  tonnes  on  the  1961 
year-end  estimate  and  will  make  the  stock-pile 
of  sulphur  similar  to  that  held  at  end  1959. 

This  build-up  of  the  stockpile  has  been 
brought  about  by  a  slackening  demand  for 
sulphur  in  1961,  although  a  stockpile  might 
have  economic  advantages  in  the  event  of 
sulphur  imports  to  Japan  being  liberalised. 

Further  Outlook 

Japan's  industry  as  a  whole  has  increased 
its  production  by  20%  during  the  first  nine 
months  1961  compared  with  a  similar  period 
last  year.  During  1961  there  has  been  a  fall  in 
reserves  and  the  trading  deficit  has  increased, 
so  that  the  Government  has  had  to  adopt 
retrenchment  plans.  It  is  hoped  that  the 
financial  position  will  be  improved  by  these 
measures  by  the  end  of  the  financial  year  in 
March  1962.  It  seems  likely  that  these  plans 
adopted  in  the  middle  of  1961  have  had  the 
effect  of  slowing  down  Japan's  industry  and 
this  probably  accounts  for  the  slight  slackening 
of  demand  for  sulphur  in  1961. 

Once  the  economy  is  stabilised  early  next 
year  there  is  no  reason  why  the  sulphur  in- 
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dustry  should  not  make  satisfactory  progress. 
It  seems  that  the  very  steep  rise  in  demand 
during  the  last  two  years  has  levelled  off  due 
in  part  to  more  efficient  carbon  disulphide 
rec(wery  in  the  rayon  industry;  this  fore¬ 
shadows  a  similar  recovery  in  the  pulp  industry, 
which  will  further  affect  demand. 

Great  strides  are  being  made  in  the  instal¬ 
lation  of  modem  plants  for  the  pnxiuction  of 
sulphur  at  a  price  to  compete  with  imports 


More  Ti02  Capacity  for  U.S.A. 


on  a  flame  chloride  process  developed  by 
Fabrique  de  Produits  Chimiques  Thann  et 
Mulhouse  of  France. 

The  decisions  to  install  new  TiO..  plants 
in  the  U.S.  are  based  on  the  expected  growth 
demand  for  TiOj  in  paints,  rubber,  plastics 
floor  coverings,  roofing  materials  and  paper. 
A  market  of  520,000  s.  tons  is  foreseen  in  the 
U.S.  for  1962,  increasing  to  6(K),(K)()  s.  tons  by 
1965  and  over  700,000  s.  tons  by  1970.  Annual 
sulphuric  acid  requirement  in  the  U.S.  for 
TiOj  manufacture  is  approximately  1.9  million 
s.  tons  (100%  H.SOi),  and  this  is  expected  to 
rise  to  over  2.0  million  s.  tons  in  1962  and 
over  2.5  million  s.  tons  in  1965. 

Imports  of  TiOj  into  the  U.S.  have  been 
increasing  steadily  from  practically  nil  in  1957, 
to  2,800  s.  tons  in  1959  and  6,100  s.  tons  in 
I960.  At  the  same  time,  TiO^  exports  have 
declined  from  64,800  s.  tons  in  1956  to  under 
34,(XX)  s.  tons  in  1960. 

Free  world  capacity  for  TiOj  is  estimated 
at  slightly  over  one  million  tons  now  and  is 
expected  to  reach  about  1.5  million  tons  by 
1970. 

U.S.  TiO^  Producers 

Annual  ('apacity 


(ompany 

Site 

(s.  Ions  ino  l  i( 

National  Lead  (Titanium  Pigment  Corp.) 

•Sayreville.  N.J.  ...  . 

I67.I)(X» 

St.  Louis,  Mo . 

lOS.OtK) 

L.l.  Du  Pont  de  Nemours  and  Co. 

Baltimore.  Md . 

.‘i.S.OtH) 

. 

Ldgemoor,  Del . 

S.S.tXX)* 

New  Johnsonville,  Tenn. . 

.*'8.(KI0+ 

American  Cyanamid 

Savannah.  Ga.  . 

72.(X)0 

Piney  River.  Va . 

IS.tKX) 

Glidden 

ttawkins  Point.  Md.  . 

48.(KK) 

New  Jersey  Zinc 

Glouster  City.  N.J. 

46.(XH) 

American  Potash  and  Chemical  Company 
Laporte  Titanium 

Mojave,  Calif.  . 

25  .(HM)** 

TOTAI .  682,000 

*  Part  chloride  route,  t  Wholly  chloride  route.  •*  No  route  announced  but  expected  to  use  sulphuric  acid. 


T'itanium  moxiDt;  capacity  in  the  U.S.  is 

being  increased  although  production  has 
not  yet  caught  up  with  existing  capacity  of 
644,000  s.  tons.  In  I960  output  of  TiOj 
declined  from  the  1959  record  of  506.000  s. 
tons  to  455,0(X)  s.  tons  and  during  the  first  half 
of  1961  has  barely  reached  that  of  the  same 
period  in  I960.  It  is  expected,  however,  that 
TiOo  production  during  the  second  half  of  1961 
will  expand  and  result  in  495.000  s.  tons  being 
produced  this  year. 

American  Potash  and  Chemical  Company 
jointly  with  Laporte  Titanium  Limited  of 
London,  which  is  contributing  technical  know¬ 
how.  are  going  ahead  with  a  25,000  ton-a-year 
TiOo  project  at  Mojave,  Calif.,  which  is  due  to 
be  completed  in  late  1962.  E.l.  Du  Pont  de 
Nemours  and  Company  is  expanding  its  45,0{X) 
s.  tons  a  year  plant  at  New  Johnsonville,  Tenn., 
in  stages  to  58.500  s.  tons  by  1962.  It  will  use 
the  chloride  process  licensed  by  Pittsburgh 
Plate  Glass.  Also  Du  Pont  may  erect  a  plant 
on  the  West  Coast  to  meet  a  growing  demand 
in  this  area.  Godfrey  Cabot  Corporation  of 
Boston,  is  considering  plans  to  build  a  TiO.. 
plant  in  Ohio.  This  company  is  also  working 


from  abroad.  One  of  the  principal  leaders  in 
this  field  is  Matsuo  Mining  Company]  which  is 
now  installing  fluidized  bed  equipment  to  this 
end. 

The  new  sulphur  industry  in  Canada  is 
looking  to  Japan  as  a  natural  outlet;  Canada 
has  a  freight  advantage  over  other  prtxlucers 
and  shipping  through  Vancouver  Canadian 
sulphur  could  be  delivered  in  Japan  at  $28-30 
per  ton  c.  &  f. 


COMPANIA  ESPANOLA 
de  MINAS  de  RIO  TINTO  S.A. 

THE  THARSIS  SULPHUR 
AND  COPPER  CO.  LTD. 

Pyrites  is  a  stable,  assured  and  competitive 
source  of  sulphur.  The  Tharsis  and  Rio  Tinto  mines 
in  Spain  have  supplied  pyrites  for  over  eighty  years. 
Their  known  reserves  are  unrivalled. 


- Aerial  view  of  the 

Rio  Tinto  pier  at  Huelva 


...Europe’s  principal 
source  of  sulphur 


Prkes  and  Trends 

Brimstone  To  Be  Dearer  In  1962 


liy^oRLD  export  prices  of  brimstone  have 
been  increased  by  the  major  suppliers  in 
U.S.A.,  Mexico  and  France  who  jointly  account 
for  about  94%  of  world  trade.  Their  level  in 
1962  will  stand  about  $3  higher  than  in  the 
summer  of  1960  when  the  price  war  between 
the  main  suppliers  had  caused  world  prices  to 
decline  to  their  lowest  levels  for  about  10  years. 
The  main  impetus  towards  the  higher  price 
levels  in  1962  came  from  the  U.S.  Frasch 
sulphur  industry  whose  exp<irt  sales  organisa¬ 
tion  Sulexco  was  determined  to  realise  for  its 
principals  an  f.o.b.  return  of  at  least  $23.50 
per  ton.  In  some  markets,  notably  South 
America,  Scandinavia,  West  Germany  and 
India,  delivered  prices  in  1961  had  already 
increased  to  assure  this  f.o.b.  equivalent  and 
in  the  main  the  new  increases  affect  the  U.K. 
and  the  l.ow  Countries,  which,  as  the  most 
competitive  markets  in  terms  of  brimstone  as 
well  as  pyrites,  had  been  able  to  resist  the 
earlier  price  advances. 

Atlantic  Freight  Differential 

One  of  the  key  factors  in  the  Western 
European  sulphur  price  pattern  is  the  ability 


of  Sulexco  and  almost  to  the  same  extent 
of  Pan  American  Sulphur  Company,  the  leading 
Mexican  Frasch  sulphur  exporter,  to  ship  a 
large  part  of  the  transatlantic  tonnage  at 
freight  rates  resulting  in  delivered  prices  at 
the  major  Continental  ports,  notably  Antwerp/ 
Rotterdam,  of  $28  per  ton  c.  &  f.  in  barge. 
Existing  long-term  contracts  for  large  bulk 
carriers  with  up  to  22,(KK)  ton  cargo  capacity 
— the  recent  shipment  of  s.s.  Fri.xos  carrying 
Freeport  sulphur  is  the  most  outstanding 
example — enable  the  transatlantic  sulphur  sup¬ 
pliers  to  minimise  transport  costs  to  about 
$4  per  ton  f.i.o.  and  to  deliver  direct  to  con¬ 
sumers  from  ocean-going  vessels  or  from  stock¬ 
piles  established  at  the  major  discharge  ports 
at  these  relatively  favourable  prices.  Receivers 
unable  to  accommodate  in  their  ports  these 
mammoth  carriers,  notably  the  U.K.,  in  any 
case  pay  higher  transportation  costs  and  are 
more  exposed  to  the  prevailing  advance  of 
transatlantic  freights.  The  resultant  differential 
of  up  to  $2.50  to  $3.(K)  per  ton  is  to  some 
extent  alleviated  by  the  majority  of  U.K. 
receivers  being  able  to  minimise  or  to  avoid 


The  586-foot-Iong  Greek 
vessel  s.s.  Frixos  at  Port 
Sulphur,  Louisiana,  Free¬ 
port’s  shipping  port  on 
the  lower  Mississippi, 
being  loaded  with  a  record 
22,600  long  tons  of  bulk 
sulphur  for  Amsterdam 
and  Rotterdam 
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ihe  inland  transport  charges  by  taking  advan¬ 
tage  of  the  large  number  of  small  ports,  which 
can  be  supplied  by  vessels  down  to  a  few  hun¬ 
dred  tons  at  a  time  carrying  French  recovered 
sulphur  from  Bayonne.  Nevertheless,  the  U.K. 
sulphur  industry  which  expects  more  rigorous 
competition  from  its  Continental  neighbours 
once  agreement  with  the  Common  Market  is 
realized,  is  very  conscious  of  this  severe  dis¬ 
advantage  in  the  cost  of  one  of  its  raw  materials 
especially  as  it  is  to-day — apart  from  the 
U.S.A. — the  world’s  largest  brimstone  importer. 

New  Pyrites  Prices  delayed 

The  determination  of  the  European  pyrites 
price  for  1962  has  in  contrast  to  other  years 
been  delayed.  The  economics  of  pyrites  roast¬ 
ing  are  almost  entirely  determined  by  the  value 
of  the  residues  which  in  turn  are  strongly 
influenced  by  the  market  for  fine  iron  ores. 
Abundant  supplies  and  indifferent  demand 
point  to  6%  decrease  in  iron  ore  prices  on  the 
Continent  in  1962  and  as  a  result  the  purple 
ore  price  of  D.Pfg.  72  per  tonne  ruling  in  1961 
is  expected  to  decline  by  up  to  Pfg.  6  although 
a  new  price  of  D.Pfg.  68  is  thought  most  likely. 
As  far  as  cupreous  residues  are  concerned, 
which  roasters  sell  to  cinders  treatment  plants, 
notably  Duisburger  Kupferhiitte.  a  part  of  the 
decrease  in  the  value  of  residues  will  be  borne 
by  the  buyer,  but  pyrites  producers  are  anxious 
to  avoid  an  increase  of  the  net  cost  of  sulphur 
in  pyrites  to  roasters  and  are  determined  to 
maintain  and  possibly  improve  the  differential 
compared  with  the  unit  cost  of  brimstone. 
Whereas  the  higher  brimstone  prices  for  1962 
already  ensure  this,  price  cuts  of  up  to  5s. 
per  tonne  pyrites  have  been  favoured  by  several 
major  suppliers  and  may  be  implemented  by 
all  European  pyrites  producers. 

Greater  Supplies 

World  supplies  of  sulphur  in  1962  promise 
to  be  substantially  greater  mainly  as  the  result 
of  increased  output  of  recovered  brimstone 
from  natural  gas  in  Erance  and  Western 
Canada  and  of  refined  sulphur  from  native 
ores  in  Poland  and  U.S.S.R.  In  an  address  to 
Petroleum  Accountants  Society  in  Calgary,  Mr. 
H.  W.  Manley,  vice-president  of  Jefferson  Lake 
Petrochemicals  of  Canada,  attacking  “  give¬ 
away  ”  sales  policies  in  respect  of  sulphur 
recovered  from  natural  gas,  explained  that 


brimstone  represented  10%  to  50%  of  the 
value  of  Western  Canadian  crude  gas  reserves 
and  called  for  management  self-restraint  and 
orderly  sulphur  marketing.  In  support,  he 
implied  declining  Frasch  sulphur  supplies  and 
forecast  that  “  recovered  sulphur  production 
in  Western  Canada  in  1972  of  3.5  million  tons 
would  not  meet  more  than  one-half  of  the 
anticipated  growth  of  world  demand  and  that 
between  1965  and  1970  a  world  sulphur  short¬ 
age  could  develop.” 

Critical  Excess  in  late  1962 

In  the  short  term,  however,  the  pattern 
of  world  supply  and  demand  points  to  a  critical 
excess  of  supply  becoming  apparent  late  in  1962 
and  1963,  at  a  time  when  Canadian  sulphur 
supplies  will  press  for  a  share  of  markets.  In 
the  light  of  this,  the  determination  of  the  U.S. 
and  Mexican  Frasch  sulphur  industries  to  raise 
prices  and  strengthen  their  financial  positions 
is  thought  to  be  justified,  provided  that  it 
is  designed  to  promote  price  stability  and, 
by  securing  an  adequate  return  on  capital 
employed,  an  assurance  to  consumers  of  con¬ 
tinuity  of  supply.  Contrary  to  Mr.  Manley’s 
inference.  U.S.  and  Mexican  Frasch  sulphur 
capacity  is  heavily  underemployed  and  there 
is  little  doubt  that  the  U.S.  producers  will 
remain  price  leaders  and  suppliers  of  a  major 
part  of  world  sulphur  demand  in  the  foresee¬ 
able  future.  At  the  same  time  competition 
from  other  suppliers  and  the  desire,  especially 
of  the  major  consumers — whether  in  domestic 
markets  or  importers — to  obtain  supplies  from 
alternative  sources  cannot  fail  to  alter  the 
pattern  of  distribution,  especially  in  areas  of 
suppliers’  clear-cut  advantage  of  geography 
and  freight  cost  such  as  enjoyed  in  the  Euro¬ 
pean  market  by  the  suppliers  of  Erench 
recovered  sulphur. 

Supplies  from  Communist  Countries 

The  impact  on  world  markets  of  the 
growing  brimstone  supplies  in  Communist 
countries  remains  uncertain.  Whereas  six 
months  ago  it  was  expected  that  in  1962  large 
quantities  of  Russian  and  sizeable  quantities  of 
Polish  suluhur  would  be  forced  on  world 
markets,  especially  in  Western  Europe,  it  now 
appears  that  all  offers  have  been  withdrawn 
and  the  volume  of  sales  reported  to  date  is  so 
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far  below  that  of  1961.  As  long  as  this  un- 
certaintly  of  supply  persists,  Russian  and  Polish 
sulphur  will  remain  little  more  than  marginal 
sources. 

World  demand  of  sulphur  continues  to 
expand  and,  whereas  the  opinions  of  the  rate 
of  long  term  growth  may  diverge,  the  immediate 
outlook  for  the  next  three  years  is  expected  to 
conform  to  the  established  trend  of  an  annual 
growth  of  about  3.5%  to  4%.  From  the 
established  suppliers  of  brimstone  and  pyrites 
in  the  Free  World  and  those  entering  the 
market,  notably  Canada,  it  is  expected  that 
they  should  provide  an  improving  service — 
especially  in  terms  of  quality  and  physical  con¬ 
ditions  of  material — and  promote  stability  of 
markets  and  prices. 

PRICES 

Frasch  Sulphur 

V.S.A.  Prices  posted  by  U.S.  Frasch 
sulphur  producers  remain  unchanged  at  S25 
per  ton  f.a.s.  Gulf  ports  for  bright  sulphur  with 
discounts  of  $1  per  ton  for  off-colour  sulphur 
and  SI. 50  per  ton  for  delivery  f.o.r.  c.v-mine. 
Posted  prices  apply  only  in  a  limited  number 
of  protected  markets  and  the  bulk  of  domestic 
and  export  shipments  is  made  at  delivered 
prices  embodying  freight  contributions  or  other 
discounts  of  up  to  $3.50  per  ton.  With  the 
growing  volume  of  liquid  sulphur  shipments,  an 
increasing  number  of  sales  are  based  on  prices 
at  the  companies’  storage  and  distribution 
points,  which  prevents  a  satisfactory  comparison 
of  equivalent  f.o.b.  prices.  In  recent  months 
the  strong  competition  between  the  major 
suppliers  for  new  business,  especially  in 
Florida,  appears  to  have  halted  the  trend 
toward  firmer  prices  but  in  view  of  the  greater 
economy  of  liquid  transportation  producers 
equivalent  f.o.b.  returns  may  have  continued 
to  improve. 

Current  prices  in  the  Tampa  area  and  the 
Gulf  Coast  market  are  about  $24.50  per  ton 
for  dark  sulphur,  delivered  in  liquid  form,  while 
bright  sulphur  prices,  earlier  at  $26  are  reported 
to  have  weakened.  In  the  up-river  area  along 
the  Mississippi  prices  range  from  $25  to  $27. 
In  the  North  Central  States  and  the  Great 
Lakes  area,  which  receives  the  bulk  of  supplies 
by  way  of  transfer  points  on  the  Mississippi 
and  to  a  small  extent  through  the  St.  Lawrence 


Seaway,  Frasch  sulphur  prices  in  the  range  of 
$26  to  $27.50  are  reported  to  be  increasingly 
under  pressure  from  imports  of  Canadian 
recovered  sulphur  following  the  approval  of  a 
$12.88  per  ton  rail  rate  from  Calgary  to 
Chicago.  Prices  along  the  Atlantic  Seaboard 
average  $26.50. 

Mexico.  Posted  prices  for  shipments  to 
U.S. A.  and  to  other  export  markets  remain  at 
$23.50  per  ton  f.o.b.  Coatzacoalcos  for  bright 
sulphur  and  $22.50  for  off-colour  sulphur.  The 
improvement  of  producers’  f.o.b.  equivalent 
returns  which  are  reported  up  to  $2  below 
posted  prices,  does  not  appear  to  have  been 
maintained  partly  due  to  the  highly  competitive 
market  in  Florida. 


Export  Prices 

For  delivery  in  1962  prices  of  U.S., 
Mexican  and  French  sulphur  are  increased  in  a 
number  of  markets,  notably  in  the  Low 
Countries  and  the  U.K.,  and  the  range  of 
delivered  prices  in  Western  and  Northern 
Europe  narrowed  to  $27.50  to  $31  per  tonne 
c.  &  f. 

In  India,  following  the  Government’s 
decision  and  agreement  with  U.S.  authorities 
to  pay  for  all  brimstone  imports  with  monies 
provided  by  the  Development  Loan  Fund,  only 
U.S.  Frasch  can  at  present  be  imported  and 
one-half  has  to  be  shipped  in  U.S.  vessels.  As 
a  result  the  price  has  risen  steeply  to  $40  per 
ton  c.  &.  f.  In  South  America  U.S.  sulphur 
continues  to  be  delivered  at  $32  to  $33  per 
ton.  Canadian  sulphur  is  reported  to  be  offered 
in  South  East  Asia  at  prices  up  to  $4  below 
established  price  levels  and  competitive  offers 
are  reported  in  the  U.K.  and  Austria. 


Recovered  Sulphur 

Prices  of  indigenous  recovered  sulphur  in 
domestic  markets  have  remained  stable.  In 
Western  Germany  brimstone  recovered  at  oil 
refineries  and  by  Ruhr  Gas  AG.  ranges  from 
DM  1 18  to  DM  120  at  Hamburg  and  DM  118 
to  DM  125  per  tonne  ex-works  in  the  Ruhr. 
In  Sweden  brimstone  recovered  by  Svenska 
Skifferolje  A.B.  is  sold  at  Skr.  158  to  160,  a 
part  of  the  output  being  delivered  in  the  form 
of  fine  granules.  In  Holland  and  Belgium, 
following  the  increase  of  import  prices,  those 
of  recovered  sulphur  are  being  adjusted  to 
Dfl.  103-108  and  around  BFrs.  I,4(K)  per  tonne 
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Sulphur  recovery  units  at 
Lacq.  Domestic  and  export 
sales  in  first  10  months  of 
1961  have  increased  30/ 


delivered.  In  Western  Canada  the  posted 
eA'-works  price  of  recovered  sulphur  is  SI 7  per 
s.  ton  f.o.r. 

SUPPLY 

Frasch  Sulphur 

U.S.A.  Continued  strong  domestic  demand 
in  the  last  quarter  of  1961  and  no  significant 
change  in  export  shipments  enabled  Frasch 
sulphur  producers  to  maintain  increased  pro¬ 
duction  levels  and  output  is  reported  at  about 
480,000  tons  per  month.  Total  prcxiuction  in 
1961  is  expected  to  have  reached  5.4  million 
tons  while  end-year  stocks  are  expected  to  be 
just  under  4  million  tons,  an  increase  of  a 
quarter  of  a  milion  during  the  year.  Exports 
declined  about  200,000  tons  to  1.5  million  tons. 

Production  capacity  of  Freeport  Sulphur 
Company’s  Grand  Isle  dome  is  being  increased 
by  an  extension  of  the  drilling  platform*. 

Production  is  reported  to  have  been 
resumed  in  November  at  U.S.  Sulphur  Com¬ 
pany’s  High  Island  dome  after  being  shut  down 
since  its  gas  supplies  were  cut  off  during 
Hurricane  Carla. 

Mexico.  Output  of  Frasch  sulphur  has 
been  maintained  at  a  monthly  rate  of  about 
1 10,000  tons  during  the  closing  months  of  the 
year.  Production  by  Gulf  Sulphur  Company 
averages  800  tons  daily  and  at  the  Texistipec 
dome  of  Central  Minera  S.A.  where  output 


raised  to  6,000  tons  in  September  continues  to 
increase.  The  level  of  Mexican  sulphur  exports 
declined  about  20y  in  August  and  further  in 
-September  to  76.173  tons  and  it  is  estimate J 
that  1961  shipments  from  Mexico  will  have 
totalled  l.l  million  tons. 

Recovered  Sulphur 

U.S.A.  Increased  seasonal  gas  and  oil 
demand  in  late  autumn  is  reported  to  have 
resulted  in  a  further  expansion  of  recovered 
sulphur  output  which  in  1961  is  estimated  at 
860,0(X)  tons.  Supplies  are  readily  taken  up  and 
recovered  sulphur  stocks  are  reported  to  have 
declined  during  the  year. 

France.  Pnxluction  of  recovered  sulphur 
in  October  amounted  to  104,318  tonnes,  the 
highest  monthly  total  to  date  bringing  output 
during  the  first  ten  months  of  1961  to  890,000 
tonnes.  Domestic  and  export  sales  in  this  period 
totalled  717,500  tonnes,  an  increase  of  30% 
compared  with  the  same  period  in  1960; 
domestic  and  export  sales  having  increased 
proportionally. 

Belf>iutn.  The  recovery  plant  at  the  B.P. 
oil  refinery  at  Antwerp  is  nearing  completion 
and  is  expected  to  be  on  stream  early  in  1962. 
With  an  installed  daily  capacity  of  60  tonnes 
high  purity  brimstone  annual  output  is  expected 
to  be  about  15,000  tonnes,  or  10%  of  Belgian 
current  consumption  and  imports. 


See  pane  43 
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Mexico.  During  the  first  nine  months  of  the 
year  the  sulphur  recovery  plants  of  Pemex 
produced  49,235  tons  and  it  is  expected  that 
output  in  1961  will  total  60,000  tons,  falling 
about  25%  short  of  the  previous  year.  A 
number  of  domestic  consumers  previously  using 
recovered  sulphur  are  at  present  receiving 
Frasch  sulphur. 

Canada.  The  completion  and  start  of 
operations  on  I  December,  1961,  about  one 
month  ahead  of  schedule,  of  the  natural  gas 
treatment  and  sulphur  recovery  plants  at  East 
Calgary  and  Coleman  has  augmented  Jefferson 
Lake  Petrochemicals  of  Canada  installed  daily 
plant  capacity  in  Western  Canada  by  875  tons 
and  377  tons  respectively  to  a  total  of  1,6(K) 
tons  sulphur.  The  gas  fields — Savanna,  Calgary 
and  Taylor  Flats— are  reported  to  contain  24% 
of  the  recoverable  proved  reserves  of  sulphur 
in  sour  natural  gas  in  Western  Canada. 

Sales  of  recovered  sulphur  in  Western 
Canada  up  to  the  end  of  August  to  domestic 
consumers  and  to  export  are  reported  to  be 
235,000  tons.  Gas  processing  plants  appear  to 
have  restricted  the  use  of  sour  gas,  as  the  level 
of  recovered  sulphur  output — 307,000  tons 
during  the  first  eight  months  of  1961 — remained 
low.  Negotiations  between  leading  gas  and 
sulphur  interests  are  expected  to  reach  finality 
in  the  New  Year  and  result  in  a  number  of 
major  gas  processing  and  sulphur  recovery 
projects  being  installed. 


Prices 


PYRITES 


In  the  second  half  of  1961  prices  of 


European  pyrites  have  been  substantially  un¬ 
changed.  Rio  Tinto  crude  fines  were  priced  at 


60s.  basis  48%  sulphur  f.o.b.  Huelva,  and 
Tharsis  crude  fines  pyrites  at  61s.  Other 
Spanish  pyrites  were  priced  correspondingly 
within  narrow  limits  except  for  a  small  num¬ 


ber  of  lesser  Spanish  producers  of  low 


grade  pyrites  whose  prices  are  up  to  12s.  per 
tonne  lower.  Portuguese  pyrites  were  based  on 
58s.  per  tonne  f.o.b.  Setubal  basis  48%  sulphur 
and  Cypriot  and  Norwegian  pyrites  were  priced 
competitively. 


Supplies 


Spain.  Production  of  cupreous  and  iron 
pyrites  in  1961  is  expected  to  total  2.3  million 
tonnes,  a  slight  decrease  compared  with  the 


preceding  year.  The  adverse  impact  on  exports 
in  the  autumn  of  the  poorer  demand  from 
Western  European  acid  makers  has  been  more 
than  compensated  by  higher  domestic  deliveries 
which  have  been  boosted  by  the  improved  sales 
of  superphosphates  and  ammonium  sulphate. 

Cyprus.  Cyprus  Mines  Corporation  con¬ 
tinues  development  work  on  the  Skuriotissa 
mine,  where  exploitation  by  open  cast  methods 
is  due  to  start  in  1962.  Saleable  supplies  are 
expected  to  become  available  in  1963  increas¬ 
ing  progressively  as  those  from  the  Mavrovouni 
mine  are  phased  out.  The  adverse  effect  on 
current  operation  of  the  statutory  five-day 
working  week  has  resulted  in  1961  in  lower 
cupreous  pyrites  shipments  but  those  of  pyrites 
concentrates  are  reported  to  be  slightly  higher 
than  in  the  preceding  year.  The  start  of  opera¬ 
tions  in  November  of  the  new  C.M.C./Albatros 
sulphuric  acid  plant  at  Pernis,  Holland, 
already  has  a  favourable  affect  on  the  export 
pattern,  but  its  full  impact  will  not  become 
apparent  until  about  February  1962. 

Eire.  Exports  of  Avoca  pyrites  concen¬ 
trates  are  reported  to  be  increasing  and  it  is 
expected  that  in  1961  about  7(),(KX)  tons  will 
have  been  shipped.  Principal  outlets  are 
Belgium  and  Western  Germany. 

Yufioslavia.  Output  of  by-product  pyrites 
resulting  from  differential  flotation  of  zinc  and 
lead  sulphide  minerals  totalled  43,838  tonnes 
in  1960,  a  decrease  of  10.7%  compared  with 
1959.  The  bulk  of  these  supplies  originates  at 
the  Trepca  mine  and  treatment  plants. 

Greece.  Pyrite  production  in  1960  totalled 
165,083  tonnes  of  which  144,813  tonnes 
originated  at  the  Cassandra  mine  of  the 
Hellenic  Fertilizer  and  Chemicals  Company 
and  the  balance  at  its  Hermioni  mine.  Domestic 
consumption  of  pyrites,  exclusively  devoted  to 
the  manufacture  of  sulphuric  acid,  totalled 
114,045  tonnes  in  1960,  a  slight  (4%)  decrease 
compared  with  the  preceding  year  when  con¬ 
sumption  had  reached  a  new  peak.  Exports  of 
46,722  tonnes  were  more  than  double  the  total 
in  1959. 

Portufial.  Mason  and  Barry  announced  on 
the  1  December  that  in  the  neighbourhood  of 
the  company’s  San  Domingos  mine  an  ore  body 
of  solid  pyrite  has  been  discovered.  It  was 
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Struck  at  a  depth  of  123  metres  and  found  to 
be  3.4  metres  thick,  showing  satisfactory  copper 
and  sulphur  contents.  As  yet  the  extent  of  the 
ore  body  has  not  been  ascertained  and  in  its 
announcement  the  company  warns  that  the  dis¬ 
covery  may  only  be  a  pocket  of  ore.  Explora¬ 
tory  work  is  continuing. 

PLANT  DEVELOPMENT 

U.SJX. 

The  8(K)  s.  tons  a  day  sulphuric  acid  plant 
engineered  and  built  by  Leonard  Construction 
Company,  Chicago,  for  U.S.  Phosphoric 
Prcxiucts  Division  of  Tennessee  Corporation 
was  brought  on  stream  in  November.  The 
plant,  situated  at  Tampa,  Fla.,  is  the  largest 
unit  of  its  kind  in  the  world  and  is  based  on 
the  use  of  Frasch  sulphur.  The  output  is 
destined  for  the  manufacture  of  phosphoric 
acid. 

France 

Soc.  des  Produits  de  Titane,  a  subsidiary 
of  Fabriques  de  Produits  Chimiques  de  Thann 
et  Mulhouse  which  has  recently  increased  the 
capacity  of  its  titanium  oxide  plant  at  Le 
Havre  from  15,000  to  18,000  tonnes  a  year, 
has  decided  to  build  a  further  unit,  planned  to 
come  on  stream  by  the  middle  of  1962,  and  to 
raise  installed  annual  capacity  to  30,(XX)  tonnes 
TiO..  Cie  St.  Gobain,  which  supplies  the  bulk 
of  sulphuric  acid  requirements  for  TiO..  manu¬ 


facture  from  its  nearby  plant,  is  expected  to 
increase  the  capacity  by  about  1(X)  tonnes  per 
day  (100%  H,SO,). 

Japan 

Tohoku  Kako  Kogyo  K.K.  has  begun  con¬ 
struction  of  its  3(X)-tonnes-a-day  sulphuric  acid 
(1(X)%  H.SO,)  plant  at  Matsuo  village,  Iwate 
Prefecture.  The  plant  is  due  to  be  completed 
by  September  1962.  Tohoku  Kako  was  estab¬ 
lished  by  Matsuo  Mining  Company,  Kobe 
Steel,  Nissan  Chemical,  Tokyo  Sanso  K.K.  and 
Niigata  Ryusan,  to  manufacture  and  .sell  sul¬ 
phuric  acid  and  also  calcined  residues  of  pyrites 
on  which  acid  production  will  be  based. 

Colombia 

The  Instituto  de  Formento  Industrial  has 
invited  tenders  for  a  study  of  a  project  to 
manufacture  triple  superphosphate.  Output  of 
1(X),(XX)  tonnes  fertilizers  is  foreseen,  in  respect 
of  which  the  sulphuric  acid  requirements  are  to 
be  supplied  from  an  integrated  5(X)-tonnes-a- 
day  (1()0%  H;;SO,)  acid  plant.  Italian,  German 
and  U.S.  companies  have  complied. 

Singapore 

Chemical  Corporation  of  Singapore  Limited 
has  been  set  up  by  Singapore  and  Hong  Kong 
interests  to  build  a  7,(XX)-tons-a-year  sulphuric 
acid  plant  on  the  Bukit  Timah  industrial  estate 
in  Singapore.  The  plant  is  due  on  stream  by 
October  1962. 


w 
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Freights 

Cheap  and  Relatively  Stable  Freights  Forseen 
for  Pyrites  Suppliers  and  Consumers 


Chartering  for  pyrites  over  the  past  two 
months  has  followed  the  traditional  pattern 
from  the  Iberian  Peninsular  and  Cyprus  to 
Great  Britain  and  North-West  Europe  with 
little  or  no  change  in  freights.  From  the  ship¬ 
owners’  point  of  view  the  Mediterranean  home¬ 
wards  market  has  become  more  or  less  a 
permanently  depressed  area. 

While  in  the  longer  ocean  trades,  e.g.,  from 
the  United  States  Gulf  to  Great  Britain,  freights 
have  advanced  by  40%  or  more  above  the 
slump  levels  of  mid- 1959,  those  from  Cyprus 
have  hardly  moved  at  all  and  from  Spain  and 
Portugal  to  the  Benelux  countries  they  have 


fallen  by  almost  25%.  For  a  variety  of  reasons 
it  seems  likely,  unless  there  is  a  heavy  increase 
in  total  mineral  shipments  out  of  the  Mediter¬ 
ranean,  that  pyrites  sellers  and  consumers  will 
continue  to  enjoy  cheap  and  relatively  stable 
freights. 

Due  to  the  heavy  decline  in  British  and 
European  coal  exports,  there  is  little  reason 
for  any  shipowner  to  send  vessels  to  the  area, 
which  has  become  virtually  a  backwater  of  the 
main  shipping  routes  and  which  is  served  in  the 
main  by  vessels  which  cannot  go  anywhere 
else.  These  include  small  Baltic  Sea  timber 
carriers  in  the  winter  months,  the  physical  con- 
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dition  of  which  vessels  makes  transatlantic 
trading  undesirable  and  those  which  are  obliged 
by  their  own  governments  to  take  outward 
cargoes  to  ports  in  Spain  and  Portugal.  Further 
east  there  is  also  a  plentiful  supply  of  carriers 
empty  after  unloading  ores  from  India  at  West 
Italian  ports,  in  the  Adriatic  and  in  the  Black 
Sea. 


Differentials  of  Discharging  Ports 

In  addition  to  the  general  stability  of 
pyrites  freights  over  the  past  three  years,  a 
fairly  constant  pattern  of  differentials  is 
revealed  regarding  each  of  the  customary  dis¬ 
charging  ports.  The  following  differentials  are 
all  based  on  “  gross  terms  ”  charterings,  i.e., 
they  include  costs  of  loading  and  discharging. 
To  avoid  distortion  the  norm  of  ship  sizes 
considered  is  from  1,500  to  4,500  tons  in  the 


Counlry 

Port(s> 

Increase  over  basic 
IreiGht 

(per  Ions  ton) 

Belgium . 

Ghent  ... 

3s.  Od. 

Wondelgem 

9d. 

Germany 

Hamburg 

Is.  6d. 

France  . 

Bordeaux 

«s.  Od. 

Brest 

8s.  9d. 

Caen  ... 

8s.  9d. 

Dunkirk 

6s.  9d. 

Granville 

...  10s.  Od. 

La  Pallice 

8s.  Od. 

Nantes 

8s.  6d. 

Port  de  Bouc 

7s.  9d. 

Rouen  ... 

9s.  9d. 

St.  Malo 

...  lOs.  Od. 

United  Kingdom 

Immingham 

...  14s.  6d. 

River  Mersey 

...  20s.  Od. 

case  of  Huelva  and  Setubal  loadings  and  7,0(X) 
to  9,5(X)  tons  from  Cyprus.  The  basic  freight 
employed  is  that  to  Rotterdam  and  Antwerp. 

In  addition  to  the  usual  crop  of  Lacq 
fixtures  to  the  Near  Continent,  U.K.  and  Scan¬ 
dinavia  a  new  outlet,  probably  as  the  result 
of  political  events,  is  shown  by  reports  of 
a  6,(MX)-tonner  chartered  from  Bayonne  to 
Havana  at  $5.75  a  ton  f.i.o.  and  a  ship  of 
similar  size  to  Baracao  and  Moa.  From  the 
Gulf  after  touching  $8  a  ton  for  Santos  the 
rate  has  subsided  to  $7.50,  still  50%  over  the 
1958/early  1961  average.  U.K.  importers  are 
said  to  have  booked  80,(XX)  tons  of  liner  space 
for  1962  shipment  at  a  rate  rumoured  to  be 
60s.  Od.  a  ton — 5s.  up  on  the  1961  contract. 


Bookings  from  U.S.  Gulf/Mexico 

Other  bookings  from  U.S.  Gulf /Mexico 
include  an  1 1  ,(XX)-tonner  to  New  South  Wales 
at  87s.  6d.  and  a  5,0(X)  tons  parcel  for  Piraeus  at 
$7.75  a  ton.  the  latter  on  Fi.o.  terms.  Reports 
that  Poland  will  ship  15,000  tons  to  Sweden 
this  year  are  not  echoed  on  the  freight  market 
and  shipments  are  doubtless  covered  by 
locally-engaged  coasters. 

The  following  freight  statistics  are  based 
on  known  charterings,  save  where  recent 
reports  are  lacking.  In  such  cases  “  notional  ” 
figures,  calculated  on  freights  paid  for  other 
commodities  moving  in  the  same  direction,  are 
inserted: — 


i:\PORIING  ARF..4  DFSTINATION 

FREIGHTS  PER  LONG 

TON 

(Month  of  November)  1 

1961 

I960 

1959 

U.S.  Gulf/Mexico  United  Kingdom*  . 

62s.  6d. 

48s.  6d. 

52s.  6d. 

..  N.W.  Europe-  . 

S5.15 

S5.00 

S5.70 

..  India'  . 

S9.75 

S9.40 

S9.(X) 

..  Australasia'  . 

SI  2.25 

SI  2.50 

SI  0.00 

„  Brazil' . 

S7.50 

S5.45 

S5.50 

Bayonne 

N.W.  Europe'  . 

20s.  6d. 

18s.  9d. 

18s.  Od. 

United  Kingdom'  . 

33s.  6d. 

32s.  6d. 

30s.  Od. 

Huelva 

Antwerp'  . 

22s.  6d. 

25s.  6d. 

28s.  Od. 

Cvprus 

Rotterdam'  . 

28s.  3d. 

25s.  Od. 

27s.  6d. 

United  Kingdom''  . 

42s.  6d. 

39s.  Od. 

43s.  Od. 

KEY  TO  CHARTERING  CONDITIONS:- 

1  Cargo  f.o.b. — ship  to  pay  current  cost  for  discharging. 

3  Shipowner  to  pay  50  cents  per  ton  for  loading  and  40  cents  (U.S.)  per  ton  for  discharging. 

3  Ship  pays  50  cents  per  ton  for  loading  and  current  rate  for  discharging  cargo. 

'  Cargo  f.i.o.  (no  charge  to  ship  for  loading  or  discharging). 

!  Ship  pays  2s.  6d.  per  ton  for  loading  and  2s.  6d.  ton  discharge. 

«  Ship  pays  loading  cost  2s.  6d.  per  ton  and  for  discharging  the  rate  current  at  destination. 
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Alkazid  Plant 
for  Greece 

Under  construction  at 
Ptolemais  by 
Pintsch-Bamag  AG. 

An  Alkazid  plant  similar  to 
the  one  which  is  being 
erected  at  Ptolemais — work¬ 
ing  pressure  is  294  p.s.i.g., 
gas  throughput  is  4.76  x  10" 
s.c.f .  /  24  hours,  scrubbing 
capacity  is  132  tonnes  H.S 
a  day 

JJydrogen  sulphide  removal  from  raw 

water  gas  is  an  important  part  of  the 
ammonia  synthesis  process  at  Greece’s  first 
fertilizer  manufacturing  plant,  now  being 
erected  near  Ptolemais,  not  far  from  the 
Yugoslav  border  by  Pintsch  Bamag  AG.,  of 
West  Germany. 

With  a  planned  capacity  of  270  tonnes 
ammonia  a  day,  the  plant  uses  lignite,  obtained 
from  local  deposits,  as  its  raw  material.  The 
lignite  is  converted  to  water  gas  by  the  Kopper- 
Totzek  gasification  process  using  oxygen.  As 
the  first  stage,  subsequent  to  compression,  in 
the  prcxluction  of  pure  hydrogen  from  this  raw 
gas,  hydrogen  sulphide  is  removed  by  an 
Alkazid  scrubbing  plant,  employing  the  process 
originated  by  Badische  Anilin-und  Soda- 
Fabrik,  Ludwigshafen,  West  Germany. 

Gas  Composition 

The  composition  by  volume  of  the  raw  gas 
is : — 

CO2  .  14.2% 

CO  .  .*52.9% 

Hi  .  29.9% 

Ni  .  2.0% 

A  .  0.3% 

CHi  .  0.2% 

HiS  .  0.5% 

The  gas  contains  a  large  volume  of  COj  (about 
14%)  in  addition  to  0.5%  or  3.2  grains  per 
s.c.f.  of  HS.  In  order  to  maintain  a  favourable 
ratio  between  the  two  acid  gases  (CO^  and 
HjS)  obtained  in  the  scrubbing  unit,  and  hence 
maintain  a  basis  for  economical  working,  the 
HoS  needs  to  be  washed  out  selectively. 
Operating  Data 

The  operating  conditions  at  the  plant  will 
be  as  follows  : — 


Gas  volume  28.3x10'  s.c.f./ 24  hours 

Gas  pressure  235  p.s.i.g. 

HjS  content 

Scrubber  inlet  3.2  grains/s.c.f. 

Scrubber  outlet  t).2l  grains/s.c.f. 

Ratio  of  HiS  to  COi  at 
stripper  outlet  40  :  6t) 

The  acid  gases  will  be  fed  to  a  sulphuric 
acid  plant  to  produce  about  18  tonnes  a 
day  of  sulphuric  acid  (60°  Be). 

Process  Details 

A  simplified  flowsheet  for  the  scrubber 
plant  is  shown  in  the  diagram.  The  raw  gas 
enters  the  scrubber  ( 1 )  at  the  bottom  and 
leaves  at  the  top.  The  Alkazid  solution  flows 
countercurrent  to  the  gas  from  top  to  bottom 
over  bubble  trays,  absorbing  and  COj  from 
the  gas.  From  the  bottom  of  the  scrubber  the 
gas-enriched  solution  is  carried  by  its  own 
pressure  into  a  heat  exchanger  (2)  where  it  is 
preheated  to  about  85°C.  using  heat  from  hot 
solution  (see  later),  and  then  passes  to  the  head 
of  the  stripper  (3).  The  stripper  is  packed  with 
Raschig  rings  over  which  the  liquids  run  down 
to  the  sump,  releasing  the  acid  gases  that  are 
chemically  combined  with  it.  The  sump  of  the 
stripper  is  connected  with  the  solution  heater 
(4).  The  solution  is  heated  in  (4)  by  indirect 
steam.  The  hot  reactivated  solution  passes  from 
the  stripper  to  a  hot  solution  pump  (5)  which 
drives  it  through  the  heat  exchanger  (2)  and 
solution  cooler  (6)  into  a  receiver  (7)  from 
where  it  is  repumped  cold  (8)  to  the  scrubber. 

The  acid  gases  recovered  from  the  scrub¬ 
bing  solution  leave  the  stripper  (3)  saturated 
with  water  vapour.  This  is  separated  in  the 
condenser  (9).  The  condensed  water  returns  to 
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Flow  sheet  of  the  Pintsch 

the  scrubbing  solution  to  keep  it  at  its  correct 
level. 

Low-pressure  Operation 

With  pressure-type  scrubbing  the  usual 
arrangement  is  for  two  pumps  installed  one 
behind  the  other  in  the  pipeline  carrying  the 
solution  from  stripper  to  scrubber.  This  design 
allows,  first,  for  the  hot  solution  pump  to  be 
run  at  relatively  low  pressure,  and,  second  for 
low  pressure  types  of  heat  exchanger  and  cooler 
to  be  used. 

Above  the  solution  trays  in  the  scrubber  a 
water  tray  is  fitted  to  hold  back  any  droplets 
of  solution  which  may  be  carried  off  from  the 
uppermost  tray  by  the  moving  gas. 

Alkazid  Solutions 

BASF  supply  two  types  of  Alkazid 
solution;  DIK  solution  and  M  solution.  DIK 
is  to  be  used  in  the  Ptolemais  plant  because  of 
its  selective  action  in  absorbing  H^S  prefer¬ 
entially  to  CO...  DIK  has  a  CO2  absorption  rate 
approximately  four  times  as  slow  as  M  over  a 
contact  period  of  one  minute.  In  contrast,  it 
absorbs  H.S  at  a  15%  higher  rate  under  the 


Batnag  Alkazid  plant 

same  conditions.  The  ratio  of  the  H.S  and  CO. 
absorption  rates  for  the  DIK  solution  is  8  to  1. 

The  temperature  of  both  gas  and  solution 
during  the  scrubbing  has  a  considerable  effect 
on  the  selectivity.  The  rate  of  absorption  of 
CO.  increases  as  the  temperature  rises.  This 
means  that  low  scrubbing  temperatures  should 
be  used  as  far  as  possible  when  the  CO.  partial 
pressure  is  high.  In  addition,  with  high 
temperatures  there  is  the  risk  of  bicarbonate 
being  precipitated  from  the  solution  by  high 
CO.  absorption,  with  the  possibility  of  clogging 
at  certain  points  of  the  system. 

H.S  Removal  Without  CO. 

It  is  found  in  practice  that  it  is  possible 
to  remove  the  greater  part  of  the  H.S  content 
without  washing  out  too  much  of  the  CO.,  no 
matter  how  unfavourable  the  initial  ratio  of 
the  two  gases.  In  a  plant  built  five  years  ago. 
for  example,  which  is  scrubbing  a  gas  contain¬ 
ing  90  parts  of  CO.  to  1  of  H.S,  the  gas  is 
cleaned  to  16  p.p.m.  (vol.)  H.S  at  the  scrubber 
outlet.  The  ratio  of  the  washed  out  acid  gases 
is  2  :  8  H.S  :  CO.. 


The  solubility  of  other  gases  such  as 
hydrogen,  carbon  monoxide  and  hydrocarbons 
in  Alkazid  is  reported  to  be  low.  Compared 
with  water  the  solubility  in  Alkazid  of 
methane  is  20%,  ethylene  30%,  and  propylene 
50%.  The  amino  salts  contained  in  the  solution 
are  non-volatile  and  there  is  claimed  to  be  no 
loss  from  the  solution. 


However,  Alkazid  is  sensitive  to  oxygen 
and  sulphur  dioxide  and  these  gases  must  be 
removed  first  in  order  to  prevent  loss  of 
solution. 

It  has  been  found  that  for  those  parts  of 
the  plant  in  contact  with  cold  solution,  regular 
grade  steel  is  quite  suitable,  while  for  parts  in 
contact  with  hot  solution  it  is  necessary  to 
use  aluminium  and  stainless  steel. 


Prior  Heating  of  Calcium  Sulphate 
Gives  Increased  SO2  Yield 


Jn  thi:  production  of  sulphuric  acid  from 

calcium  sulphate,  in  the  form  of 
anhydrite  or  gypsum  or  both,  the  sulphate  is 
passed  through  a  furnace  in  which  it  is  decom¬ 
posed  by  carbon-containing  fuel  burnt  in  situ^ 
water  present  evaporates,  calcination  occurs, 
the  calcium  sulphate  decomposes  and  the 
solid  decomposition  products  are  sintered. 

Pre-heating  the  Anhydrite 

An  improvement  in  this  procedure  is 
claimed  by  Zaklady  Cynkowe  Trezebinia 
concern  of  Trzelimia,  Poland,  whereby  the 
amount  of  coal  or  other  fuel  required  can  be 
reduced  and  the  sulphur  dioxide  content  of  the 
gaseous  mixture  can  be  increased  by  pre¬ 
heating  the  calcium  sulphate  by  contacting  it 
with  the  furnace  gases. 

In  the  continuous  process  which  has  been 
developed  calcium  sulphate  is  heated  by  the 
gaseous  mixture  from  the  furnace  in  a  set  of 
cascaded  cyclones  which  act  as  a  heat 
exchanger.  The  cascaded  cyclone  is  a  series  of 
cylones  in  each  of  which  solid  particles  are 
separated  from  the  gas  stream  and  passed 
counter  currently  to  the  next  cyclone  in  the 
series.  The  solid  particles  pass  into  the  furnace 
and  the  gas  to  the  sulphuric  acid  plant. 

Sloping  Rotary  Kilns 

Suitable  plant  for  this  process  includes  a 
pair  of  rotary  kilns  which  are  connected  at 
the  top  end  to  a  pair  of  cascaded  cyclone  heat- 
exchangers  through  which  powdered  anhydrite 
admixed  with  silica  is  fed  which  has  been  pre¬ 
heated  to  500°  to  600°C  by  the  SO,,  combustion 
gases  containing  1 1  %  SO.,  and  leaves  the  top 
of  the  kilns.  From  the  heat  exchangers  the  gases 


first  pass  through  separators  where  entrained 
solids  are  removed  and  then  through  an  electro¬ 
static  precipitator  to  a  sulphuric  acid  plant. 

Cement  as  By-product 

The  clinker  resulting  from  the  combustion 
of  the  anhydrite-silica-coal  mixture  moves 
towards  the  lower  ends  of  the  kilns  where  it  is 
discharged  in  the  form  of  calcium  silicate 
cement. 

Optimum  Preheat  Temperature 

In  theory  any  degree  of  preheating  of 
calcium  sulphate  could  be  employed  with  good 
results.  It  has  been  found,  however,  that  pre¬ 
heating  in  the  range  300°C  to  750°C  gives  the 
best  results.  Below  300°C  the  results  are  not 
sufficiently  good  to  justify  the  additional 
procedure  of  preheating,  while  preheating  to 
above  75()°C  tends  to  cause  premature  decom¬ 
position  of  the  calcium  sulphate  with 
consequent  production  of  acidic  products  which 
give  rise  to  corrosive  attack  on  parts  of  the 
plant. 

Optimum  results  are  obtained  by 
preheating  to  500°  to  600°C,  and  in  this 
temperature  range  a  gas  containing  as  much  as 
11%  sulphur  dioxide  by  volume  is  obtained 
compared  with  only  8%  sulphur  dioxide  if 
preheating  is  not  employed. 

Economics  of  Process 

The  main  advantages  claimed  are  reduced 
fuel  consumption,  higher  throughput  and  more 
economic  production  of  sulphuric  acid  as  a 
result  of  the  higher  SO^  content  of  the  feed  gas. 
The  resultant  clinker  meets  the  specifications 
for  the  production  of  a  hydraulic  cement. 


Cooling  Tower  Designed  to  I 

Handle  Corrosive  Liquids  | 

COOL  an  electrolytic  solution  containing 
4.8%  zinc  sulphate  and  11.5%  (by  weight) 
sulphuric  acid,  used  in  zinc  ore  refining  at  the 
Oraya  Metallurgical  Works  of  Cerro  de  Pasco 
Corporation  a  special  forced-draught,  spray- 
type  cooling  tower  has  been  designed  by  Foster 
Wheeler  Corporation.  In  designing  this  cooling 
tower  which  will  handle  the  corrosive  liquid, 
several  mechanical  as  well  as  thermodynamic 
considerations  have  had  to  be  taken  into 
account. 

At  the  Oraya  works,  which  is  situated  120 
miles  north-east  of  Lima,  Peru,  and  at  a  height 
of  12,200  feet  above  sea  level,  zinc  is  refined 
by  electrolysis.  Facilities  are  available  at  present 
for  the  annual  production  of  35,000  tonnes  of 
slab  zinc  and  work  is  now  in  progress  to  expand 
these  facilities  to  permit  an  annual  production 
of  about  60,000  short  tons. 

Located  within  the  smelter  proper,  the 
electrolytic  zinc  plant  takes  advantage  of  all 
existing  services  such  as  power,  water,  steam 
and  transportation  facilities.  Zinc  concentrates 
pass  by  conveyor  belt  to  fluid-bed  reactors  and 
the  calcine  from  the  roasting  plant  passes 
through  a  screening,  crushing  and  grinding 
circuit  and  thence  to  storage  bins  above  the 
leaching  and  filtering  section.  Batch  leaching 
is  employed  and  the  finished  leach  pulp  is 
discharged  to  Burt  filters.  After  washing,  the 
leach  residue  is  pumped  to  storage. 

The  filtrate  contains  copper  and  cadmium 
which  are  removed  in  a  single  stage  purifica¬ 
tion.  using  fumed  zinc  powder  as  precipitant. 
The  purified  solution  of  zinc  sulphate  is 
pumped  to  the  electrolytic  zinc  plant  circuit 
consisting  of  10  blocks  of  20  cells  each. 

The  electrolyte  contains  about  50  to  60 
grammes  per  litre  of  zinc  and  about  160 
grammes  per  litre  of  sulphuric  acid.  Each  cell 
contains  31  lead-silver  anodes  and  30 
aluminium  cathodes.  Current  to  cell  circuit  is 
maintained  at  20,000  to  22,000  amperes,  zinc  is 
stripped  from  the  cathodes  on  a  24-hour  cycle 
and  spent  electrolyte  is  pumped  to  storage 
tanks  ahead  of  the  leaching  and  filtering 
sections.  Electrolyte  is  circulated  continuously 


Forced  draught  spray-type  tower 
for  La  Oraya  zinc  plant 

and  electrolyte  with  pure  feed  solution  is  added 
and  pumped  to  three  cooling  towers  since  it  is 
necessary  to  carry  an  electrolyte  temperature  of 
about  3()°C. 

A  zinc  sulphate  plant  of  3  million  lb. 
capacity  is  operated  in  conjunction  with  the 
Oraya  electrolytic  zinc  plant. 

In  designing  the  cooling  tower  to  handle 
the  corrosive  4.8%  zinc  sulphate/ 1  l.5y 
sulphuric  acid  solution  the  following  unfavour¬ 
able  thermcxiynamic  factors  were  considered: — 

(a)  Low  vapour  pressure 

(b)  High  specific  gravity 

(c)  The  high  altitude  of  12,200  feet,  which 
reduces  the  boiling  temperature  and  makes 
cooling  and  evaporation  easier. 

Foster  Wheeler,  working  in  co-operation 
with  engineers  of  Cerro  Corporation,  after 
evaluating  these  factors,  decided  that  a  tower 
capable  of  cooling  26%  more  of  equivalent 
normal  cooling  water  was  required.  Final  design 
specifications  were  for  the  tower  to  handle 
5,000  g.p.m.  of  solution  at  a  hot-water  tempera¬ 
ture  of  99°F,  a  cold-water  temperature  of  78°F. 
and  a  wet-bulb  temperature  of  45°F. 
Mechanical  features  incorporated  in  the  cooling 
tower  include  a  forced  draught  rather  than  an 
induced  draught  arrangement,  whereby  no 
mechanical  equipment  lies  in  the  path  of  the 
corrosive  exit  air  stream.  A  spray-type  cooling 
system  has  been  chosen  to  avoid  solution 
corrosion  of  fill  racks  and  their  supports.  The 
structure  of  the  tower  is  isolated  from  the 
circulating  corrosive  solution  by  locating  all 
structural  members  on  the  outside  wall  or  inside 
the  partition  walls.  Sheathing  on  both  sides  of 
each  partition  wall,  as  well  as  on  outside  walls, 
prevents  the  corrosive  solution  from  reaching 
the  structure.  As  an  additional  precaution  the 
1-inch  T.  and  G.  sheathing  is  covered  with  thin 
lead  sheaths;  the  inside  of  each  cell  is  therefore 
a  lead-lined  rectangular  chamber  with  no 
structural  parts  exposed. 

The  distribution  system  consi.sts  of  pre¬ 
fabricated  p.v.c.  piping,  the  eliminators  and  the 
distribution  .system  supports  are  of  wood, 
coated  with  a  corrosion-resistant  p.v.c.  paint. 
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Quality  and  Suitability 
of  Pyrites  Cinders 

DKH  views  given  by 
Mr.  B.  Thier 

Scheme  for  vacuum  leach¬ 
ing: — 

(1)  leaching  vat 

(2)  discharge  pipeline 

(3)  vacuum  regulator 

(4)  leach  liquor 

(5)  drain 

(6)  collecting  vat 

Quality  and  suitability  of  pyrites  cinders 
were  discussed  recently  by  Dr.  Bruno  Thier, 
chief  engineer  of  Duisburger  Kupferhiitte.  of 
Duisburg.  West  Germany.  This  company 
expects  to  process  some  2  million  tonnes  of 
pyrites  residues  this  year  (1961)  derived  from 
about  50  varieties  of  pyrites  and  originating 

Pyrites  Cinders  Treated  by  Duisberger 


I 


from  many  roasting  furnaces.  About  one-half 
is  obtained  from  pyrites  purchased  by  DKH 
for  the  West  German  sulphuric  acid  producers 
and  is  delivered  by  these  plants  to  DKH  after 
primary  roasting. 

The  balance  of  the  pyrites  cinders  intake 
is  purchased  from  Holland,  Belgium,  France, 
Spain  and  others. 


Proportion 

48 

13 

10 

10 

9 

6 

4 

100 


Analysis  of  Pyrites  Cinders 

Analytically,  as  well  as  physically,  the 
comptisition  of  pyrites  cinders  varies  widely. 
Copper  contents  range  up  to  9y  and  zinc 
content  up  to  14%.  Depending  on  the  country 
of  origin  the  insoluble  content  may  vary 
between  4%  and  18%.  Cinders  with  a  low 


Kupferhiitte  in  1961 

t'ountry  of  origin  Amount  of  pyrites 
cinder  —  tonnes 

Iberian  Peninsula  ..  960.(X)0 

Finland  .  260.(KK) 

Cyprus  and  Greece  ...  2(M).(KK) 

Germany  .  2(K).(KX) 

Norway  .  ISO.tXX) 

France  I20.(XX) 

Others  SO.tXX) 

Total  2.000,000 


(a)  Lump  pyrites  roasting  furnaces,  hand-charged 
with  a  capacity  of  about  1  tonne  a  day. 

(b)  Older  type  mechanical  roasting  furnaces  with 
5  hearths  and  a  capacity  of  about  4  to  6 
tonnes  a  day. 

(c)  Modern  roasting  furnace  with  7  to  9  hearths 
and  a  capacity  of  15  to  60  tonnes  a  day. 

(d)  Rotary  kiln  roasters  with  an  output  varying 
between  SO  and  100  tonnes  a  day. 

(e)  Flash-roasting  furnaces. 

(f)  Fluidized  bed  roasting  furnaces  having  output 
of  between  30  and  250  tonnes  a  day  with 
or  without  steam  generation. 

(g)  Mechanical  roasting  furnace  with  9  to  11 
hearths  and  a  capacity  of  80  to  100  tonnes 
a  day  with  steam  generation. 


Unloading  pyrites  cinders  for  Duisberg 
Kuppferhiitte  from  Rhine  barges 


Secondary  (Chloridizing)  Roasting 

The  chloridizing  roast  is  carried  out  in  a 
multi-hearth  similar  in  design  to  the  mechanical 
roasting  furnace  used  in  primary  roasting.  To 
date  use  of  rotary-kiln  roasters  and  fluidized- 
bed  roasters  has  been  unsuccessful. 

The  main  reaction  appears  to  take  place 
between  the  third  and  the  seventh  bed,  with 
the  upper  beds  of  the  furnace  acting  mainly 
as  drying  beds.  Material  leaving  the  furnace 
must  not  contain  any  sulphides,  the  metals 
being  in  the  form  of  soluble  metal  sulphates 
and  chloride. 


Cu  content  are  Outokumpu  and  Meggen  which 
are  Co-bearing  and  Zn-bearing  respectively.  All 
cinders  supplied  to  Duisburg  are  subjected 
to  secondary  roasting  to  obtain  Cu  and  Zn.  Co 
and  other  non-ferrous  metals  of  value  in  a 
soluble  state. 


Grain  Size 


Primary  Roasting 

In  operation  in  Europe  at  present  there  are 
several  types  of  furnace.  These  are: — 


In  the  fluidized-bed  roasting  process  there 
is  a  high  degree  of  intergranular  destruction 
depending  on  the  crystallographic  and  geologi¬ 
cal  nature  of  the  pyrites.  On  entering  the 
furnace,  one  S  atom  is  immediately  separated 
off  causing  destruction  of  the  crystal  structure 
(decrepitation).  Subsequently,  the  grain  is  fur¬ 
ther  destroyed  by  fluidization  within  the  furnace 
(mechanical  abrasion).  Fluidized  pyrites  cinders 


Grain  Size  of  Pyrites  Cinders  from  Different  Roasting  Processes 

P>rile>  cinders  erades 

Roasting  method 

Screen  anal.vsis 

Proportion  of  fines 

1. 

Aljustrel . 

Mechanical  roasting 

66.9 

17.7 

6.1 

9.3 

15.4 

Rio  Tinto  . 

••  ‘V 

66.8 

16.1 

9.4 

7.7 

17.1 

3. 

Tharsis  . 

69.4 

14.5 

7.6 

8.5 

16.1 

4. 

Louzal  . 

71.6 

14.8 

6.2 

7.4 

13.6 

5. 

Meggen  . 

64.0 

19.1 

8.2 

8.7 

16.9 

6. 

Cyprus  . 

42.5 

31.9 

14.8 

10.8 

24.6 

7. 

Kalavassos  . 

30.3 

30.9 

20.1 

12.7 

32.8 

K. 

Bayerland  . 

28.1 

35.8 

20.7 

15.4 

36.1 

9. 

Cyprus  Flotation 

5.8 

27.0 

43.8 

23.4 

67.2 

10. 

Outokumpu  Flotation  ... 

7.4 

14.7 

39.9 

38.0 

77.9 

11. 

Israel  . 

Flash  roasting 

12.0 

4.2 

20.3 

63.5 

83.8 

12. 

Kalavassos 

2.8 

16.2 

48.5 

32.5 

81.0 

13. 

Perrunal  . 

8.7 

10.4 

15.2 

85.7 

80.9 

14. 

Meggen  . 

Fluidized  bed  roasting 

42.2 

19.9 

11.4 

26.5 

37.9 

15. 

Tharsis  . 

31.8 

19.4 

15.2 

33.6 

48.8 

16. 

Louzal  . 

24.6 

21.8 

24.7 

31.9 

53.6 

17. 

Bayerland  . 

12.7 

19.4 

33.9 

24.0 

67.9 

18. 

Kalavassos 

2.0 

15.4 

37.5 

45.1 

82.6 

therefore  contain  practically  no  coarse  grains 
although  the  original  pyrites  grain  size  may 
be  up  to  lOmm.  and  depending  on  grade  and 
country  of  origin  about  50%  to  80%  of  pyrites 
cinders  has  a  grain  size  less  than  0.25mm.  Of 
this  tine  material  the  proportion  of  minus 
0.06mm.  is  of  critical  importance  in  subsequent 
treatment  processes.  These  “  fluidized  ”  cinders 
cannot  be  gravity  leached  unless  mixed  with 
granular  cinders. 

Even  secondary  roasting  is  hardly  possible 
due  to  caking  and  stickiness  in  Duisburger’s 
conventional  furnace.  Removal  of  caked 
material  is  time-consuming  and  performance 
of  the  furnaces  is  considerably  reduced. 

Pyrites  Types 

Of  the  various  Iberian  pyrites  cinders, 
between  13%  and  17%  have  a  grain  size  below 
0.25mm.  (nos.  1-4).  Meggen  pyrites  cinders 
have  16%.  Cyprus  Kalavassos  and  Bayerland 
pyrites  cinders  have  a  greater  tendency  to 
breakdown  (24.6%  and  36.1%  respectively). 
Flotation  pyrites  do  not  change  greatly  in 
fluidized  bed  roasting,  but  those  obtained  from 
flash  bed-roasting  have  unfavourable  charac¬ 
teristics  (nos.  1 1-1.3).  All  grades  of  pyrites  were 
crushed  to  6mm. 

Leaching 

To  overcome  adverse  characteristics  of 
certain  grades  the  secondary  roasting  feed  con¬ 
sists  of  a  mixture  of  grades  designed  to  have 
optimal  leaching  properties:  lack  of  sufticient 
coarse  material  increases  leaching  time  or 
accentuates  increased  leaching  capacity.  Vat 
volume  at  the  new  Vulcan  plant  has  been 
increased,  but  lack  of  space  in  the  large  old 
plant  prevents  this. 

If  the  ratio  of  fine  to  coarse  grained  pyrites 
cinders  exceeds  a  certain  limit  gravity  leaching 
cannot  be  completed.  To  overcome  this  prob¬ 
lem  Duisberger  has  found  that  by  applying  a 
slight  suction  to  the  vats  below  the  quartz 
filter  a  reduction  of  up  to  20%  in  leaching  time 
can  be  obtained  and  there  has  been  a  change 
over  to  this  form  of  leaching.  After  the  first 
hours  of  leaching  when  the  solutions  are  no 
longer  being  filtered  freely,  vacuum  leaching 
is  instituted,  regulated  by  a  controller.  Because 
of  the  progressive  increase  in  the  amount  of 
incoming  fine  pyrites  cinders  the  benefits  of 
vacuum  leaching  have  been  nullified  and  it  has 


Leaching  time 

Course  of  leaching  in  leaching  vat 

not  been  possible  for  DKH  to  resume  the 
recovery  of  gold  which  could  be  achieved  with 
only  a  few  hours  of  leaching  and  there  is  a 
daily  loss  of  from  2  to  2.5kg.  of  gold.  Since 
1951  when  only  36.7%  of  the  cinders  intake 
was  minus  ().25mm.  the  proportion  has  risen  to 
48.1%  in  1960. 

The  leaching  time  depends  essentially  on 
the  fractions  below  0.1  Omm.  and  ().06mm.  Thus 
during  a  leaching  period  of  41  hours  pyrites 
cinders  may  be  leached  readily  if  the  proportion 
of  minus  ().25mm.  does  not  exceed  32.2%  that 
of  minus  0.1  Omm.  17%  and  that  of  minus  0.06 
material  does  not  exceed  12.2%.  Beyond  these 
limits  leaching  time  rises  steeply  and  the  leach¬ 
ing  period  may  be  doubled  if  material  below 
0.06mm.  totals  13%  to  15%  of  the  intake. 


Pyrites  cinders  must: 

(a)  Contain  a  sufTicient  amount  of  non- 
ferrous  metals  to  justify  expensive 
metallurgical  treatment. 

(b)  Have  a  grain  size  to  permit  percolation 
leaching  following  the  chloridizing 
roast. 

(c)  Not  contain  more  than  a  certain 
amount  of  Pb,  As  and  Sb  in  the  leach¬ 
ing  residue  (purple  ore)  to  be  saleable. 


Basic  Requirements  of  Pyrites  Treatment 

If  primary  roasting  of  pyrites  is  carried 
out  in  a  conventional  fluidized-bed  roaster, 
volatilization  and  separation  of  As,  Pb  and 
Sb  does  not  occur.  To  obtain  a  purple  ore 
suitable  for  sale  to  the  iron  industry — more 
than  one-half  of  the  purple  ore  produced  by 
DKH  is  sold  to  the  iron  industry — only  pyrites 
cinder  containing  not  more  than  0.08%  As  and 
0.40%  Pb  can  be  utilized. 

Treatment  of  pyrites  cinders  is  very  depen¬ 
dent  on  the  manner  of  the  primary  roasting  as 
well  as  on  every  aspect  of  furnace  practice. 
Decisive  factors  are  the  period  of  residence 
of  pyrites  in  the  furnace,  the  amount  of  O.  and 
temperature. 

Moisture  and  Pyrites  Cinders 

Moistening  of  pyrites  cinders  to  facilitate 
loading  and  unloading  is  of  importance;  Mr. 
Thier  indicates  that  a  suitable  moisture  content 
is  6%  to  8%  depending  on  grain  size.  Each 
additional  per  cent  of  water  increases  freight 
charges  and  costs  DKH  thermal  units  of  lOpfs. 
per  ton  in  drying  costs,  or  if  related  to  the 
annual  turnover  DM  2()0,(X)0. 


Automatic  Continuous  Electrochemical 
Gas  Analyzer  for  Sulphur  Dioxide 

TO  MEASURE  sulphur  dioxide  content  of 
gases  containing  between  0%  and  0.5%  SO. 
an  automatic  continuous  electrochemical  gas 
analyzer  has  been  designed.  It  employs  the  con¬ 
tinuous  coulometric  titration  of  SO.  by  iodine 
which  is  carried  out  in  a  glass  container  filled 
with  a  1.5%  solution  of  Kl,  slightly  acidified 
with  sulphuric  acid.  (Filatova.  Khim  Prom., 
1962,  I.  62). 

Two  pairs  of  electrodes  are  employed.  Tem¬ 
perature  of  the  gas  entering  the  apparatus  must 
be  between  10°C  and  40°C,  maximum  sensi- 


Types  of  Furnace  and  H.SOj  Manufacture 

It  is  evident  that  residues  from  fluidized- 
bed  roasting  cause  the  main  difficulties  and  it 
is  therefore  desirable  to  roast  only  low  As  and 
Pb  pyrites  in  such  installations.  In  the  distri¬ 
bution  pattern  of  pyrites,  controlled  by  DKH, 
efforts  are  made  to  ensure  that  all  available 
multi-hearth  furnaces  and  rotary  kiln  furnaces 
are  exclusively  charged  with  As-bearing  and 
Pb-bearing  Iberian  pyrites. 

DKH  recognizes  that  the  sulphuric  acid 
industry  must  produce  cheap  acid  and  that  to 
this  end  it  requires  suitable  grades  of  pyrites, 
a  good  sulphur  content,  low  moisture  content, 
etc.  As  sulphur  only  constitutes  about  one- 
third  of  the  price  of  pyrites,  the  remaining  two- 
thirds  being  taken  up  by  pyrites  cinders, 
roasters  should  avoid  decreasing  the  value  of 
cinders,  which  in  order  to  be  capable  of  metal¬ 
lurgical  treatment  should  have  the  following 
properties:  Fines  must  not  exceed  the  above 
stated  grain  size  limits,  to  enable  leaching  to 
proceed  smoothly  and  rapidly;  the  contents  of 
As,  Pb  and  Sb  must  not  exceed  the  maximum 
limits,  otherwise  the  resultant  purple  ore  will 
not  be  saleable;  the  sulphide  sulphur  content 
should  be  2%  to  2.5%. 

Undesirable  as  too  low  a  sulphur  content 
may  be,  since  it  must  be  made  good  by  pyrites 
in  the  secondary  roasting,  extremely  high  resi¬ 
dual  sulphur  contents  which  can  increase  up 
to  10%  can  be  dangerous,  damaging  furnace 
equipment,  affecting  adversely  non-ferrous 
metal  decomposition  and  introducing  large 
amounts  of  SO.  into  the  waste  gases  and  thus 
giving  rise  to  pollution. 


tivity  being  highest  at  the  higher  temperature. 

Acid  concentration  continuously  increases 
during  measurement,  and  depending  on  the 
SO.,  content  of  the  gas  being  examined,  the 
electrolyte  has  to  be  changed  at  three  to  14-day 
intervals.  The  gas  must  be  scrubbed  before 
entering  the  apparatus. 

An  accuracy  of  ±  5%  is  claimed  for  the 
apparatus  which  can  be  used  for  the  determina¬ 
tion  of  any  sulphur-containing  compound  that 
may  be  oxidized  to  SO^  such  as  hydrogen 
sulphide  and  carbon  disulphide. 
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current  events 


UNITED  KINGDOM 

^  H.,S  Removal  from  Gas 

At  the  Southall  works  of  the  North 
Thames  Gas  Board  a  study  was  undertaken 
’  on  behalf  of  the  Gas  Council  on  liquid  reagents 
for  the  removal  of  hydrogen  sulphide  from 
coal  gas.  oil  gases  and  from  gases  containing 
I  small  amounts  of  H^S  such  as  occur  in  the 
removal  of  carbon  dioxide  from  shift  gas. 
Results  obtained  so  far  indicate  that  iron 
^  ethylene  diamine  tetracetic  acid  is  a  promising 
reagent  of  the  oxidation-reduction  type  remov¬ 
ing  hydrogen  sulphide  and  converting  it  to 
I  sulphur.  The  process  has  been  studied  on  a 
small  scale  and  a  pilot-plant  to  treat  l.(KX) 
cubic  feet  an  hour  of  carburetted  water  gas  in 
a  4-plant  sieve  column  has  been  in  operation 
'  at  Southall. 

Rate-transfer  coefficients  in  board-packed 
towers  and  sieve  plate  columns  have  been 
I  determined.  Satisfactory  data  were  obtained 
for  full-scale  design,  but  no  attempt  has  yet 
been  made  to  run  the  unit  as  a  commercial 
plant.  The  pilot-plant  has  now  been  dismantled. 

Also  being  studied  at  Southall  are  the 
possibilities  of  anthraquinone  disulphonate — 
the  reagent  used  in  the  Stretford  process 
developed  by  the  North-Western  Gas  Board 
in  a  short,  wetted-wall  column.  Its  use  for 
removal  of  H.S  from  gas  at  high  pressure  is 
'  also  being  studied  on  a  pilot  scale. 

Appleby-Frodingham  Desulphuring  Pilot- 
I  Plant  at  Basford 

At  the  Basford  works  of  the  East  Midlands 
Gas  Board,  the  experimental  Appleby-Froding- 
I  ham  pilot-plant  with  a  capacity  of  5  million 
cubic  feet  of  gas  a  day  is  undergoing  com¬ 
missioning  trials.  It  is  hoped  that  hydrogen 
sulphide  content  of  towns  gas  will  be  reduced 
’  to  the  statutory  limit  and  that  25%  of  the 
thiophen  and  95%  of  the  other  organic  sulphur 
compounds  will  be  removed. 

I  The  gas  to  be  purified  is  preheated  by 
outgoing  gas  which  then  enters  the  base  of 
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the  absorber  in  which  are  four  beds  of  roasted 
and  graded  ferric  oxide  maintained  at  a 
fluidized  state  at  about  35()°C  by  the  gas  being 
purified.  Partially  sulphided  ore  is  continuously 
withdrawn  from  the  molten  bed  and  conveyed 
pneumatically  to  the  regenerator  where  the 
sulphide  is  reconverted  to  the  oxide  by  roast¬ 
ing.  The  air  used  for  roasting  fluidizes  the  iron 
oxide  in  the  regenerator  which  supplies  the 
oxide  to  the  bottom  two  beds  in  the  absorber 
and  so  promotes  the  necessary  heat  for  the 
process.  A  certain  amount  of  ferric  oxide  is 
lost  due  to  attrition  and  the  necessary  make-up 
of  fresh  oxide  is  supplied  to  the  top  bed.  Each 
bed  has  an  overflow  pipe  so  that  a  constant 
level  of  oxide  is  maintained. 

Hot  purified  gases  from  the  top  of  the 
absorber  pass  through  cyclones  and  a  heat 
exchanger  to  preheat  ingoing  gas.  Final  cooling 
and  dust  removing  is  achieved  in  a  water 
washer  and  Peabody  scrubber. 

The  East  Midland  Gas  Board  expects  that 
there  will  be  sufficient  heat  liberated  by  the 
oxidation  of  sulphide  formed  to  supply  the 
total  heat  requirements  of  the  process. 

Other  plants  employing  the  Appleby- 
Frodingham  process  are  the  Scunthorpe  plant 
of  Appleby-Frodingham  Steel  Company  and 
the  Exeter  Gas  Works  of  the  South-Western 
Gas  Board.  The  latter  plant  is  still  undergoing 
trials.  Henry  Balfour  Limited  is  the  licensee 
and  contractor. 

INDIA 

TiOj  Duty  to  Continue  to  1964 

The  Government  of  India  has  accepted  the 
Tariff  Commission's  recommendations  that  the 
protection  granted  to  the  titanium  dioxide  in¬ 
dustry  should  be  continued  until  31  December 
1964,  at  the  existing  duty  rate  of  35%  ad 
valorem  (preferential)  and  45%  ad  valorem 
(standard).* 

Present  titanium  dioxide  capacity  in  India 
is  2,900  tonnes  a  year  which  is  expected  to  rise 
to  1 1,(XX)  tonnes  by  the  end  of  1963,  if  Tra van- 
core  Titanium  Prtxlucts  Ltd.t  is  able  to  com¬ 
plete  its  expansion  scheme.  A  further  increase 
of  10  tonnes  a  day  is  now  proposed  which 
will  raise  daily  capacity  68  tonnes  by  1965. 
Domestic  demand  for  titanium  dioxide  is 
estimated  by  the  Commission  at  6,000  tonnes 
(4,000  tonnes  anatase  and  1,500  tonnes  rutile) 
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acid  is  to  be  supplied  from  the  Unibogintwini 
plant  of  A.E.  &  C.I. 

Annual  requirement  of  sulphuric  acid  are 
foreseen  at  about  40,000  tonnes.  A.E.  and  C.I. 
has  a  brimstone-based  Petersen  tower  plant 
with  a  daily  capacity  of  480  tonnes  and  addi¬ 
tional  sulphuric  acid  facilities  making  a  total 
daily  capacity  of  670  tonnes  of  100%  H_.SO,. 


in  1961,  and  8,5(K)  tonnes  (6,000  tonnes  anatase 
and  2,500  tonnes  rutile)  in  1963. 

Travancore  Titanium  Products  at  present 
has  a  60-tonne-a-day  sulphuric  acid  plant  which 
was  constructed  by  Chemiebau  Dr.  A.  Zieren 
of  West  Germany  in  1960.  The  company  is 
planning  to  expand  its  prcxluction  of  titanium 
dioxide  and  as  a  consequence  is  increasing 
sulphuric  acid  capacity  from  50  tonnes  to  1(X) 
tonnes  and  by  1954  to  250  tonnes  a  day. 
Titanium  dioxide  is  also  to  be  produced  by 
Laporte  Titanium  Ltd.’s  Indian  associated 
company,  India  Laporte  Chemicals  Ltd.  Pro¬ 
duction  capacity  for  the  pigment  will  be  4,500 
tonnes  a  year.  Sulphuric  acid  will  be  supplied 
by  Dharamsi  Morarji  Chemical  Company  Ltd. 
from  its  20,0{X)-tonnes-a-year  plant. 

SOUTH  AFRICA 

TiO..  Plant  in  Operation  in  1962 

Prcxluction  is  expected  to  start  early  in 
1962  at  the  Rt6million  titanium  dioxide  plant 
of  South  Africa  Titan  Products  at  Umbogin- 
twini.  Natal.  Design  capacity  is  10,000  tons 
a  year  of  TiOo  which  is  expected  to  be  sufficient 
to  supply  South  Africa’s  present  needs  and 
leave  an  exportable  surplus. 

The  Umbogintwini  project  is  the  outcome 
of  a  joint  undertaking  between  African  Ex¬ 
plosives  and  Chemical  Industries  Ltd.  (A.E.  & 
C.I.)  and  British  Titan  Products  Ltd.  llmenite 
will  be  obtained  from  Umgababa,  and  sulphuric 


UNITED  STATES 

New  Jersey  Zinc  Company’s  TiO..  Expansion 

Now  completed  is  the  major  expansion 
whereby  New  Jersey  Zinc  (Tompany  has 
doubled  the  production  capacity  of  its  titanium 
dioxide  plant  at  Gloucester  City,  New  jersey, 
to  43,(KK)  tons  per  year.  The  new  and  modern 
facilities  will  enable  the  company  to  step  up 
its  output  of  TiO..  to  meet  increasing  demands 
of  the  paint,  paper  and  rubber  industries,  and 
to  achieve  greater  efficiency  in  TiO..  production 
as  a  whole. 

In  almost  every  section  capacity  for 
production  of  the  pigment  has  been  expanded 
and  new  and  improved  plant  and  equipment 
has  been  installed.  New  equipment  includes 
precipitation  tanks,  grinding  mills,  filters, 
dryers,  and  an  additional  175-foot  rotary 
calciner.  This  new  dryer  has  greater  capacity 
for  drying  titanium  dioxide  before  final  milling 
operations. 

New  Jersey  Zinc  Company  planned  the 


The  new  rotary  calciner  for 
titanium  dioxide  of  the  New 
Jersey  Zinc  Company  of 
New  York,  U.S.A. 


Aerial  view  of  the  S  Bar 
S  mine  as  it  looked  in 
early  1960;  the  area  now 
mined  is  double  that 
indicated 
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30%  sulphur  which  spreads  into  the  north 
zone  of  the  property  embracing  a  total  of  some 
12  acres.  The  origin  of  the  elemental  sulphur 
is  SOj  vapours  rising  through  volcanic  ash. 
The  company  plans  to  sell  the  higher-grade  ore 
to  the  chemical  and  sulphuric  acid  industries 
in  western  United  States. 

Recently  preliminary  negotiations  with  a 
major  chemical  company  were  under  way  for 
the  sale  of  25,(XX)  tons  of  ore  a  year  for  a 
2()-year  period. 

Pickle-Liquor  Treatment  by  Bethlehem 
Steel  Co. 

An  ion-exchange  system  for  recovering 
iron  from  pickle  liquors  from  steel  treatment 
is  described  in  U.S.  Patent  2.975.029.  issued  to 
J.  B.  Horton,  and  E.  S.  Serfass.  of  the  Bethle¬ 
hem  Steel  Company. 

In  one  example,  defined  in  the  patent,  a 
4.4%  sulphuric  acid  solution  containing  11.7% 
ferrous  sulphate  is  passed  through  the  hydrogen 
form  of  a  strong  acid-type,  cation  exchange 
resin  producing  a  solution  comprising  of  17.2% 
sulphuric  acid  and  0.7%  ferrous  sulphate. 
Regeneration  of  the  resin  is  effected  with  55% 
to  96%  sulphuric  acid  in  a  batch  process, 
causing  the  resin  to  float  and  insoluble  ferrous 
sulphate  to  settle. 


Development  of  the  S-Bar-S  Mine 

Substantial  progress  in  the  development 
of  the  S-Bar-S  sulphur  mine  in  Lake  County. 
California,  owned  by  American  Mineral 
Resources  Development  Company  is  reported. 
Sales  for  the  lean  sulphur  ore  (13%  S)  to  local 
farmers  as  a  soil  conditioner  have  expanded 
and  have  permitted  removal  of  large  amounts 
of  development  ore  thereby  exposing  substan¬ 
tial  areas  of  the  main  ore  body  of  enriched 
ore  containing  30%  S  or  more.  A  d-8  tractor, 
five  2()-ton  trucks  and  one  2J-cubic-yard  scoop- 
loader  are  currently  in  use.  In  1960  the  com¬ 
pany  sold  4.1 12  tons  of  lean  ore  for  agricultural 
purposes. 

From  geological  surveys  of  the  140-acre 
property,  it  is  estimated  that  the  potential 
reserves  are  at  least  15  million  short  tons  of 
sulphur  ore  averaging  15%  of  sulphur.  From 
25  acres  in  the  south  zone  it  is  expected  that 
532,400  tons  of  12%  sulphur  product  can  be 
mined  and  at  a  greater  depth  some  640,(KX) 
tons  of  a  higher  grade  ore  containing  up  to 


expansion  project  several  years  ago  in  order 
to  keep  its  production  capacity  of  TiOj  in 
balance  with  anticipated  increases  in  sales  of 
TiOj.  The  company  also  intends  to  produce 
new  and  improved  grades  of  TiO... 


WEST  GERMANY 

New  By-product  Acid  Plant 

At  the  new  coke-oven  installation  of  Gelsen- 
kirchener  Bergwerks  AG.  at  Essen,  which  is  due 
to  be  in  operation  in  January  1962  and  to  pro¬ 
duce  5,(KX)  tonnes  of  coke  a  day,  there  will  be  a 
sulphuric  acid  plant  having  an  annual  capacity 
of  14,(KX)  tonnes  (78%)  and  an  installation  for 
ammonium  sulphate,  with  a  similar  capacity. 

In  1960,  Gelsenkirchener  Bergwerks  AG., 
the  largest  producer  of  recovered  sulphur  in 
West  Germany,  produced  17,677  tons  brim¬ 
stone — 31%  based  on  H.S  extracted  at  coke 
ovens  and  49%  from  oil  refinery  gases.  In 
addition  the  company  delivered  to  Ruhr  gas 
AG.  7,2(X)  tonnes  sulphur  in  spent  oxide  and 
by  catalytic  conversion  of  H.S  produced  35,035 
tonnes  sulphuric  acid — 75%  from  H.S  in  coke- 
oven  gas  and  the  balance  from  oil  refinery 
gas.  Recovery  of  H.S  in  the  form  of  sulphuric 
acid,  indicated  by  the  new  Essen-Katernberg 
plant,  is  increasing  at  the  expense  of  recovery 
of  sulphur  in  elemental  form  compared  with 
1958,  the  company’s  brimstone  output  has 
decreased  by  over  2,6(X)  tonnes  (11%)  and 
by-product  acid  output  has  risen  by  12,4(X) 
tons  (-f55%),  acid  production  having  proved 
more  economic  at  current  German  brimstone 
prices. 

EAST  GERMANY 

Sulphur  Recovery  at  Schwedt 

Some  4(),(XX)  tonnes  of  sulphur  are  expected 
to  be  produced  annually  from  the  end  of 
1963  by  the  East  German  state  company 
VEB  Erdolverarbeitungswerk  Schwedt  an  der 
Oder  (Schwedt  oil  refinery),  initial  crude  oil 
throughput  of  which  will  be  about  4  million 
tonnes  a  year. 

Organic  sulphur  compounds  in  the  mineral 
oil  fractions  in  the  boiling  range  of  62°C  to 
115°C  will  be  removed  by  caustic  soda  treat¬ 
ment.  Fractions  from  115°C  to  240°C  will  be 
hydrotreated.  To  recover  sulphur  from  hydro¬ 
gen  sulphide  obtained  during  cracking  a  Claus 
unit  is  to  be  set  up  near  the  hydrotreater. 

NORTH  AFRICA 

Superphosphate  Plant  for  Taiba  ? 

A  superphosphate  plant  project  for  Taiba 
is  now  being  studied.  Capacity  of  the  plant 
would  be  sufficient  to  supply  agricultural  re¬ 
quirements  in  Senegal  and  to  provide  material 


for  export.  Construction  of  the  plant,  which 
would  cost  Fr.  2,(XX)  million,  could  be  started 
in  1963  and  come  into  operation  in  1968. 

It  is  also  estimated  that  Senegal’s  agricul¬ 
tural  requirements  would  be  about  13(),(XX) 
tonnes  of  dicalcium  phosphates.  Treatment  of 
Taiba  pho.sphate  rock  produces  a  large  quan¬ 
tity  of  slimes  containing  some  30%  phosphates; 
these  slimes,  after  being  dried,  could  be  reacted 
with  hydrochloric  acid  to  produce  fertilizers, 

U.S.S.R. 

Continuous  Denitration  of  Sulphuric  Acid 

Continuous  denitration  of  sulphuric  acid 
has  been  effected  at  the  Baglei  Coke  and 
Chemical  Works.  Baglei,  U.S.S.R.,  in  an 
experimental  unit. 

The  unit  comprises  a  jet  mixer  in  the 
form  of  three  concentric  tubes  terminating  in 
conical  nozzles.  Air  is  fed  into  the  outer  tube 
at  a  pressure  of  1.5  to  1.8m.  water  gauge. 
Sulphuric  acid  enters  between  the  inner  tube 
and  the  middle  tube  and  molten  liquor  from 
the  saturators  passes  along  the  outer  tube. 

The  mixer  nozzle  discharges  into  the 
bottom  of  a  vertical  tube  some  l,3(X)mm.  long 
with  an  inside  diameter  of  9mm. 

The  air  jet  atomizes  the  sulphuric  acid  at 
the  nozzle  outlet  and  mixes  it  in  with  the 
molten  liquor.  A  large  interface  is  therefore 
produced  between  the  mixture  undergoing 
denitration  and  the  air.  As  ammonium  salts 
are  carried  in  the  molten  liquor  these  also  help 
to  remove  nitric  oxide  from  the  mixture  so 
accelerating  the  denitration  process. 

In  the  experimental  apparatus,  the  molten 
liquor  moves  up  the  vertical  glass  tube  as  a 
result  of  surface  friction  between  the  liquid 
and  gas.  As  the  liquid  lags  behind  the  gas 
considerable  agitation  occurs  at  the  mixture/ 
air  interface.  From  the  top  of  the  tube  the 
mixture  passes  to  a  receiver  from  which  the  air 
is  discharged  from  the  top  and  the  denitrated 
mixture  is  collected  from  the  bottom. 

Kopler  and  Sorkin  suggest  that  to  produce 
the  same  liquid /air  interaction  in  large  units, 
the  tube  should  be  fitted  with  thin  section 
tubular  vertical  packing. 

An  industrial  unit  has  been  designed  at 
Baglei  to  denitrate  sulphuric  acid.  The  denitrat¬ 
ing  tube  has  an  inside  diameter  of  77mm.  and 
a  working  height  of  l,5()0mm. 


Gulf  Sulphur  Corporation  Reports 
Progress  Following  Recapitalization 

Following  the  reorganization  of  the  capital 
structure  of  the  Gulf  Sulphur  Corporation  in 
July,  substantial  progress  has  been  made  in  improving 
the  company’s  operations. 

Increased  Output 

Production  of  sulphur  has  continued  to  average 
over  800  tonnes  a  day,  thus  allowing  the  company  to 
increase  its  stockpile  by  45,047  tonnes  during  the 
first  nine  months  of  the  year  and  at  the  same  time  to 
show  a  profit  in  the  third  quarter  of  more  than 
$108,000.  Continued  improvement  is  expected  as  the 
result  of  the  additional  effort  devoted  to  its  sales 
programme. 

A  reappraisal  of  Gulf  Sulphur’s  assets  and  its 
surplus  accounts  has  been  effected  and  as  from  1 
January  1961  certain  obsolete  equipment  together  with 
exploration  and  pre-operating  costs  and  other  intan¬ 
gibles  formerly  carried  as  assets  at  the  book  value  of 


Substantial 


approximately  $1,525,000  were  written  off  to  capital 
surplus  since  these  items  had  no  present  value  and 
would  have  resulted  in  unreasonable  and  unrealistic 
depreciation  and  amortization  charges  against  future 
income.  At  the  same  time,  a  deficit  in  earned  surplus 
of  $3,834,000  was  written  off  against  capital  surplus 
in  order  to  provide  a  more  realistic  basis  on  which  to 
evaluate  future  operations  of  the  company. 

Sulphur  Stocks 

Included  in  the  company’s  total  current  assets  of 
$2,425,940  at  30  September  1961  are  sulphur  stocks 
($1,174,797),  and  materials  and  supplies  ($282,815). 
Property,  planty  and  equipment,  less  depreciation  and 
amortization  of  $2,522,275,  is  valued  at  $3,835,475. 

Of  current  liabilities  at  30  September  1961 
accrued  royalties  payable  to  the  Mexican  Government 
amounted  to  $1,034,221  of  the  total  of  $1,429,959. 


Sales 

3 1st  March 

30th  June 

30th  Sept. 

Nine  months 
TotuI 

Slocks  at  mine  at  start  of  period  . 

31.476 

35,021 

41,720 

31,476 

Production  . 

48.458 

63,791 

74.521 

186.770 

Sales  . 

44.913 

57.092 

39.718 

141,723 

Stock  at  close  of  period  . 

Proceeds  from  sales  (net  of  delivery  costs, 

35.021 

41.720 

76.523 

76.523 

commissions  and  allowances  . 

$857,93 1 

$1,080,329 

$775,848 

$2,714,108 

Exoenses  depreciation  and  amorti/atiun) 

Cost  of  sales  . 

$753,024 

$844,573 

$552,528 

$2,123,125 

General  administration  and  selling  . 

$62,362 

$61,321 

$70,987 

$194,670 

Financing  expenses  . 

$10,657 

$9,229 

$9,181 

$29,067 

Net  income  (loss) 

$826,043 

$918,123 

$602.6% 

$2,346,862 

Before  depreciation  and  amortization 

$31,888 

$162,206 

$173,1. *>2 

$367,246 

Depreciation  and  amortization  . 

$129.. 394 

$129,516 

$64.%7 

$323,877 

Net  income  (loss)  . 

$897,506 

$832,690 

$108,185 

$431,369 

Saint -Gobam's  Heavy  Programme  of  New  Works 

Business  activity  in  the  various  establishments  of  Associated  Compani 

r'.iV  .^ainf-rinhain  hriclcpr  in  1960  than  in  Amnntr  ac«nriat< 


"  Cie.  Saint-Gobain  was  brisker  in  1960  than  in 
1959,  progress  in  sales  being  generally  only  limited  by 
production  capacity. 

New  Plants 

As  part  of  a  large  programme  of  new  works  the 
following  plants  have  been  installed.  At  Le  Havre, 
a  new  sulphuric  acid  plant  has  been  constructed  using 
the  sulphur  contact  process.  Two  nitric  acid  plants  at 
Saint-Fons  and  Rossen  have  been  put  into  operation. 
At  the  Bordeaux  works  a  fertilizer  granulating  plant 
has  been  installed.  At  Chauny  there  is  a  new  phos¬ 
phoric  acid  plant.  A  new  contact  sulphuric  acid  plant 
at  I’Oseraie  is  now  in  service,  and  two  new  fertilizer 
granulating  plants  at  Balaruc  and  Chauny. 


Associated  Companies 

Among  associated  companies,  Fabriques  de 
Chimiques  de  Thann  and  Mulhouse  is  building  a 
sulphuric  acid  plant. 

Finance 

Turnover  on  sales  of  finished  products  showed 
the  following  increases  over  1959: — 

Mineral  products  for  industry:  15%. 

Mineral  products  for  agriculture:  8%. 

In  1960  Saint  Gobain’s  investment  effort  in  new 
plants  and  in  increased  shareholdings  reached  a  total 
of  NF  298.8  million  as  against  NF  219.42  million  in 
the  previous  year.  NF  33.75  million  was  devoted  to 
pure  and  applied  research — 2.8%  of  its  turnover. 

For  the  year  under  review  there  is  a  profit 
NF  39,960,260,  compared  with  NF  33,417,935  in 
1959. 


Higher  Sales  and  Earnings  for  Stauffer  Chemical 
But  Lower  Prices  Affected  Results  in  1960 


Results  of  operations  of  Stauffer  Chemical 
Company  during  1960  were  not  up  to  expecta¬ 
tions,  although  sales  and  earnings  were  higher  than 
in  any  year  except  1959.  Among  specific  problems 
faced  by  the  company  were  the  continued  increases 
in  wages  and  salaries  without  compensating  increases 
in  the  price  of  products,  and  reduced  demand  for 
sulphuric  acid  and  of  carbon  disulphide,  coupled  with 
lower  prices  for  this  latter  chemical. 

In  respect  of  the  continuing  cost-price  squeeze, 
the  report  points  to  chemical  industry  prices  which 
rose  only  about  i  to  1  %  during  1960  and  10 -o  during 
the  past  decade,  whereas  wages  advanced  4/u  in 
1960  and  65%  during  the  past  10  years.  Lower  rates 
of  production  at  some  plants,  substantially  increased 
expenditure  in  research  and  development,  and  increased 
competition  from  overseas  chemical  producers,  also 
adversely  affected  results. 

Efforts  have  therefore  been  intensified  towards 
development  of  new  products  and  improvement  of 
processes  as  well  as  by  larger  investment  in  new  plant 
and  facilities  than  in  any  previous  year. 

Sales 

Total  sales  at  $219,700,000  were  4%  lower  than 
last  year’s  peak  sales  of  $228,100,000.  Major  factors 
which  adversely  affected  the  sales  volume  were  the 
substantially  decreased  shipments  of  carbon  disulphide 
to  the  rayon  industry  caused  by  a  high  volume  of 
rayon  imports  and  to  a  lesser  degree,  by  competition 
from  other  synthetic  fibres. 

Demand  for  sulphuric  acid  from  petroleum 
refiners  and  producers  was  lower  than  in  any  previous 
year;  due  partly  to  lower  trends  of  refinery  operations 
and  partly  to  reduced  production  of  ammonium 
sulphate  by  the  refineries  for  export. 

Shipments  to  food  processors,  soap,  glass,  paper 
and  rubber  makers,  while  greater  than  those  of  the 
prior  year,  only  partly  offset  the  above-mentioned 
declines. 

Product  Sales 

Industrial  chemicals  produced  by  Stauffer  repre¬ 
sented  78.6%  of  total  sales  in  1960;  of  this  total 
phosphate-borate  and  nitrate  chemicals  formed  22.5%, 
mineral  acids  took  20%  and  sulphur  chemicals  11.5%. 

New  Facilities 

In  the  year  under  review  the  company  has 
completed  a  new  elemental  phosphorus  electric  furnace, 
rock  nodulizing  kiln  and  organophosphate  unit  at 
Mount  Pleasant,  Tenn.,  and  a  new  plant  to  produce 
phosphoric  acid  and  a  variety  of  phosphates  at 
Chicago,  Ill.  In  December  last,  Stauffer’s  large  carbon 
disulphide  plant  at  Delaware  City,  Del.,  which  is 
based  on  the  methane/liquid  sulphur  process  came 
into  operation.  As  a  consequence  the  older,  less-efficient 
retort  plants  at  Perry,  Ohio,  Drester,  Pa.,  and  Benton- 
ville,  Va.,  have  ceased  to  operate.  A  liquid  sulphur 


dioxide  plant  at  Baton  Rouge,  Louisiana,  also  came 
on  stream  in  December. 

At  Elrama,  Pa.,  a  new  carbon  disulphide  storage 
depot  was  completed  and  a  new  aluminium  sulphate 
unit  was  built  at  Vernon,  Calif.  At  Chicago  Heights, 
a  unit  to  produce  calcium  pyrophosphate,  using  a 
new  process,  was  completed.  Also,  the  agricultural 
chemical  plant  at  Berkeley  has  been  transferred  to 
Richmond,  Calif. 

At  the  start  of  1961  construction  was  under  way 
on  an  alum  plant  at  Cornice,  Tenn.,  and  on  sodium 
sulphate  facilities  at  Westend,  Calif. 

Associated  and  Overseas  Companies 

San  Francisco  Chemical  Company,  in  which 
Stauffer  hold  a  50 /o  interest,  brought  a  phosphate  rock 
beneficiation  plant  into  operation  late  in  1960.  In 
Mexico,  Industrias  Quimicas  de  Mexico  S.A.,  in  which 
Stauffer  has  a  41%  interest,  began  production  of 
ammonium  sulphate  at  Zacapu.  Stauffer  de  Mexico 
S.A.  has  moved  its  agricultural  chemical  plant  from 
Nogales,  Sonora,  to  Mexicali,  Baja  California,  to  serve 
the  growing  agricultural  areas  of  western  Mexico. 

Following  increased  ownership  in  Australian 
Cream  Tartar  Company  Pty.  Limited,  from  30% 
to  60%,  which  has  changed  its  name  to  Stauffer 
Chemical  Company  (Australia)  Limited,  the  latter 
acquired  Wesco  (Australia)  Limited,  which  manu¬ 
factures,  among  other  products,  carbon  disulphide. 

Investment,  Research  and  Development 

Expenditure  for  new  plants,  capital  improvements 
and  replacements  in  1960  was  $29,158,000,  the  highest 
in  the  company’s  history.  Stauffer  plans  to  invest 
some  $30  million  in  new  plants,  property  and 
equipment  in  1961. 

Research  and  development  costs  in  1960 
amounted  to  $5,946,000,  compared  with  $4,664,000 
in  1959 — a  27%  increase. 

Development  work  included  a  new  process  for 
the  manufacture  of  liquid  sulphur  dioxide,  which  on 
completion  was  incorporated  in  a  commercial  plant 
at  Baton  Rouge. 

Finances 

Net  income  in  1960  of  $19,815,000  or  $2.11 
per  share,  was  11%  less  than  that  in  1959,  when 
$22,222,000,  or  $2.37  per  share,  was  earned. 

Progress  in  various  new  developments  by  the 
Stauffer  Chemical  Company  is  reported  in  the  interim 
report  for  the  second  quarter  of  1961.  The  alum 
plant  at  Counce,  Tennessee,  is  now  in  full  production. 
Sodium  sulphate  production  facilities  are  being 
constructed  at  Dominguez,  California. 

Earnings  for  the  second  quarter  of  1961  were 
$5,657,000  compared  with  $5,772,000  in  the  corres¬ 
ponding  quarter  of  1960.  Net  sales  were  $62,728,000, 
compared  with  $61,139,000. 
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Jefferson  Lake  Sulphur  Company  Report  Increased 
Income  for  First  Nine  months  of  1961 


¥  N  its  consolidated  report  for  the  nine  months  ended 
■¥  30  September  1961,  Jefferson  Lake  Sulphur  Com¬ 
pany  and  its  subsidiaries,  Jefferson  Luke  Petrochemi¬ 
cals  of  Canada  Limited  and  Jefferson  Lake  Asbestos 
Corporation,  announce  net  earnings  of  $659,200  after 
depreciation;  depletion  and  amortization  charges  of 
$111,283;  non-recurring  shutdown  expenses  of  three 
sulphur  operations  of  $181,677;  payment  of  $65,953 
in  dividend  and  $33,350  of  interest  and  principal  of 
$800,000  on  the  long-term  debt,  compared  with 
$175,855  in  the  same  period  of  1960.  Although  con¬ 
solidated  gross  income  increased  16/,  net  income 
increased  275/  over  the  net  income  for  the  nine 
months  of  1960. 

Parent  Company’s  Results 

Net  income  of  Jefferson  Lake  Sulphur  Company 
in  the  period  was  $500,861  after  depreciation,  a  deple¬ 
tion  and  amortization  of  $445,013  and  non-recurring 
charges  of  $181,677. 

♦N.B.:  The  Petrogas  plant  complex  was  completed 
for  operation  on  26  November  1961.  It  will  produce 
875  long  tons  a  day  of  elemental  sulphur. 

Jefferson  Lake  Petrochemicals  of  Canada  also 
announced  on  4  December  that  operations  have  begun 
at  the  Coleman,  Alberta,  plant  which  will  be  produc¬ 
ing  377  long  tons  of  elemental  sulphur  from  hydrogen 
sulphide  gas  obtained  from  the  adjoining  Saratoga 
gas  processing  plant.  The  latter  obtains  its  sour  natural 
gas  from  the  Savanna  gas  field  some  45  miles  north 
of  the  plant  sites.  Ralph  M.  Parsons  Company  of 
Canada  Ltd.  was  the  design  engineer  and  construction 
company  of  the  Coleman  plant. 

Jefferson  Lake  Petrochemicals  of  Canada  now 


Freeport  To  Extend 
Grand  Isle  Sulphur  Mine 

Freeport  Sulphur  Company  is  to  add  a 
a  second  production  platform  at  Grand  Isle,  the 
world’s  first  offshore  sulphur  mine.  The  extension, 
which  will  measure  1,500  feet,  will  bring  the  largest 
steel  island  in  the  world  to  4,076  feet — four  times 
the  length  of  the  Queen  Elizabeth. 

Grand  Isle  sulphur  mine  is  seven  miles  off  the 
coast  of  Louisiana  and  production  started  in  April 
1960.  Since  commercial  production  began  in  June 
1960  the  mining  plant  has  proved  to  be  highly 
efficient.  The  original  development  plans  incuded 


Subsidiary  Companies 

The  69 /-owned  Jefferson  Lake  Petrochemicals 
of  Canada  Limited  had  net  earnings  of  $242,643  after 
depreciation — a  281  increase  over  the  like  period 
of  1960.  As  Jefferson  Lake  Asbestos  Corporation — 
77/  owned  by  the  parent  company — has  not  begun 
operations,  it  had  no  operating  income. 

Chemical  Division  Expanding 

The  chemical  division — formerly  the  Merichem 
Company — is  currently  expanding  its  Green  Bayon, 
Houston,  Texas,  plant  facilities  to  increase  production 
capacity  30,"' — completion  date  is  set  for  March  1962. 

Now  nearing  completion  at  Calgary,  Alberta,  is 
the  plant  complex  of  Petrogas  Processing  Ltd.,  31., 
owned  by  Jefferson  Lake  Petrochemicals  of  Canada 
Limited.  Construction  is  ahead  of  schedule,  resulting 
in  a  saving  of  $500,000  of  the  estimated  $13  million 
expenditure.* 

operates  three  sour  gas  sulphur  manufacturing  plants 
in  Western  Canada — at  Taylor,  British  Columbia, 
Calgary,  Alberta,  and  Coleman,  Alberta — which  have 
a  combined  sulphur  design  capacity  of  in  excess  of 
1,600  long  tons  of  elemental  sulphur  per  day.  These 
plants  are  now  manufacturing  elemental  sulphur  from 
sour  natural  gas  reserves  which  it  is  estimated  repre¬ 
sent  approximately  24  /,  of  the  recoverable  proven 
sour  gas  elemental  sulphur  reserves  in  Western  Canada. 
In  addition  to  the  company’s  operated  Canadian  sour 
gas  sulphur  production  capacity  of  385,000  long  tons 
per  year,  the  company’s  net  production  and  sales  of 
other  products  will  be  approximately  nine  billion 
cubic  feet  per  year  of  pipe  line  gas  and  about  145,000 
barrels  per  year  of  stabilized  condensate. 


construction  of  this  second  platform,  which  would 
allow  an  additional  108  wells  to  be  drilled.  Five  plat¬ 
form  bridges  200  feet  long,  one  50  feet  in  length,  and 
224  foot  production  platform  will  form  the  second  leg. 
A  moveable  drilling  rig,  installed  on  the  production 
platform,  will  enable  three  directional  wells  to  be 
drilled  through  each  of  36  openings. 

Cost  of  the  new  platform  is  expected  to  be  about 
$3.5  million.  Tenders  for  the  extension  were  sent  out 
in  late  December  and  erection  is  expected  to  begin 
next  summer  to  allow  operations  to  start  in  1963. 
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Statistical  Appendix 

FRANCE 

(Metric  Tons) 

CRLIDK  St'I.PHtR 


SL'I.FHtRIC  ACID  PRODLCTIDN 


Production 

Sales 

Fxports 

Sulphur  Products 

Contact 

Chamber 

lOIAI. 

March 

49.249 

18.225 

31,533 

7.588 

93.6(K1 

68.6(M) 

162,200 

April 

58,679 

23.218 

38.870 

8.147 

%.ltK) 

65..‘'(K) 

161,600 

May 

54.055 

24.026 

33.553 

8,183 

%.200 

68.8(M) 

1 65.000 

June 

66,165 

24,888 

37.277 

5.137 

98.1  (K) 

63.2(M) 

161,300 

July 

73.240 

23.%0 

41.331 

3,144 

101. KM) 

63.8(M) 

164,900 

August 

64.510 

15.847 

15.237 

1.134 

89.6(M) 

59.7IK) 

149,300 

September 

68.490 

28.012 

34.612 

435 

96.2(M) 

60.7(K) 

156,900 

October 

73.720 

16.794 

23.457 

2.539 

109.9(M) 

67.3(K) 

177,200 

November 

82.980 

22.809 

43.275 

5.217 

115.(MX) 

66.3(M) 

181,300 

December 

88.%0 

33.519 

36,422 

6,922 

117.2(M) 

68.  UK) 

185.300 

January 

88.174 

23.838 

42.889 

6.690 

116.(KM) 

64.4(K) 

180,400 

February 

78,350 

32.621 

28.981 

6,888 

103.2(K) 

59.100 

162,300 

March 

86.949 

28.275 

53.761 

7.978 

1 1 7.6(M) 

61.2(K) 

178,800 

April 

85.698 

29.389 

46.689 

10.905 

11 8. (KM) 

63.UK) 

181,100 

May 

98.641 

37.773 

51.164 

8.578 

ll9.1tM) 

64.8(K) 

183,900 

June 

94.270 

33,428 

43.925 

6,541 

1 13.8(M) 

62.300 

176,100 

July 

86.988 

30.316 

48.112 

3.918 

111.8tX) 

58.9(K) 

170,700 

August 

72.092 

27.045 

27.045 

1.206 

lOl.KM) 

56.7(K) 

157,800 

September 

94.600 

31.609 

47,575 

n.a. 

118.3(K) 

57.71K) 

176.000 

r  ~ 

r  *  ^ 


•*  Official  fiKures. 

•  Figures  reported  by  So.  Nationalc  des  Petroles  d'Aquitaine. 


n.a.  not  available. 


CANADA 

SULPHUR  PRODUCTION 
(Short  Tons) 


Jumpinu 

Pound 

Nesis 

Okntiiks 

Alberta 

Pincher  Red 

Creek  Water 

Turner 

Valley 

Hnmeglen 

Rimbey 

Innisfail 

Produc¬ 

tion 

lOIAI. 

Stocks 

Sales 

1960 

Jan. 

3.202 

2.174 

12.319 

17.679 

218 

966 

_ 

_ 

36,558 

209,9724 

10,918 

Feb. 

2.951 

5.099 

11.413 

16.843 

152 

861 

_ 

_ _ 

37.319 

234.1154 

11.667 

Mar. 

2.931 

2.822 

1 1 .925 

14.356 

159 

509 

_ 

_ 

32.702 

251.9S24 

14.460 

Apr. 

2.631 

2.704 

1 1 .435 

16.399 

87 

755 

_ 

_ 

34.01 1 

269,9454 

15.401 

May 

2.3634 

2.784 

1 1 .934 

12.4444 

1644 

7184 

_ 

_ 

30.4074 

275.9994 

24.2824 

June 

2.0444 

2.3994 

11.9694 

10.0164 

1314 

4834 

— 

— 

27.0424 

272.969 

30.0404 

July 

2.017 

2.475 

4.543 

10.326 

56 

774 

— 

— 

20.191 

267,282 

25.881 

Aug. 

2.313 

1.540 

7.658 

7.279 

89 

751 

— 

_ 

19.630 

265.387 

21.598 

Sept. 

2.475 

1 .382 

1 1 .478 

9.951 

142 

810 

— 

— 

26.238 

270.979 

20.398 

Oct. 

2.876 

4.079 

1 1 ,842 

20.776 

100 

897 

— 

— 

40.570 

293.649 

16.686 

Nov. 

3.086 

4.041 

12.259 

1 7.433 

105 

882 

— 

936 

38.746S 

306.563 

25.485 

Dec. 

3.609 

5.027 

12.752 

21.767 

136 

730 

— 

2.298 

46.319 

336.268 

16.4% 

1%1 

Jan. 

3.485 

4.851 

12.753 

20.349 

172 

915 

186 

3.020 

45.765 

358,252 

20.525 

Feb. 

3.013 

3.744 

1 1 ,487 

15,817 

177 

824 

3.257 

2.620 

41.075 

379.501 

19.557 

Mar. 

3.221 

4.349 

1 2.708 

15.976 

97 

867 

3.656 

2.559 

43.431 

399.598 

23.503 

Apr. 

2.864 

4.253 

12,448 

1 3.243 

170 

676 

3.219 

2.5(X) 

39.339 

414.160 

27.041 

May 

2.358 

3.690 

12.662 

10.771 

223 

718 

3.293 

2.958 

36.739 

419.950 

30.727 

June 

1.691 

2.284 

12.115 

1 3.303 

203 

330 

2.804 

3,236 

35.%7 

422.691 

32,899 

July 

1.719 

2.923 

4.691 

14.521 

211 

457 

2,406 

2,537 

29,493 

422.379 

29.828 

Aug. 

1.756 

3.397 

7.831 

12.167 

246 

551 

3,320 

2.345 

31,613 

412.550 

41,718 

t  For  1960  sales  in  Alberta  only.  For  1961  local  and  export  sales  included.  S  Ineludes  4  tons  produced  at  Sedalia.  ^  Revised  figures. 

•  Stocks  at  end  of  period  shown.  This  figure  is  not  merely  the  accumulations  of  differences  between  production  and  sales,  as  small  tonnages  of  sulphur 
sumed  internally  and  there  are  also  minor  monthly  adjustments. 
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GULF  SULPHUR  CORPORATION 

STOCKS  OF  ACID  TREATED  BRIGHT  SULPHUR  ARE  ALSO  AVAILABLE 


General  Sales  Agents:  Continental  Ore  Corporation  500  Fifth  Avenue,  New  York  36,  N.Y. 
General  European  Sales  Agent :  Sulphur,  S.A.,  44  Avenue  de  la  Gare,  Lausanne,  Switzerland. 
London  Representative:  Mr.  Richard  Collins,  60  St.  James's  Street,  London,  S.W.I.,  England. 


Do  you  know 


Roumonio's 
Chemical  Industry  ? 


What  is  the  Position  of  Roumonia's  Chemical 
Industry? 

Indo-Germon  Joint  Project 
Israel’s  Chemical  Industry  seeks  Markets 
Hungarian  Chemical  Industry  expanding 
Chemical  Industry  in  the  Greek 
Five  Years  Plan 

Dutch  Chemical  Industry  continues  to  grow 

Petrochemicals  in  Japan  expand  even  more 
rapidly 

Chemical  Industry  in  West  Berlin 
West  German  Chemical  Industry  in  1960 


In  these  9  important  articles  of  our  recently  published 
English-speaking  edition,  you  will  find  more  than  2000  sta¬ 
tistical  facts  for  the  long-range  planning  producer,  the 
chemical  merchant  and  the  consultant  engineer. 

This  exclusive  material  published  in  this  issue  will  help  you 
in  forming  an  opinion  of  markets,  trends  and  develop- 


The  high  standard  of  CHEMISCHE  INDUSTRIE  and  its 
quarterly  appearing  English-speaking  series  CHEMISCHE 
INDUSTRIE  INTERNATIONAL  is  due  to  a  well-informed 
editorial  staff  with  a  broad  knowledge  of  chemical  economy. 
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read  and  evaluated 
in  72  countries 


CHEMISCHE  INDUSTRIE  is  published  monthly 
Annual  subscription  US-$  16.50 


VERLAG  HANDELSBLATT  GMBH 


For  Subscriptions  in  Great  Britain 


F.  C.  URBACH  LTD. 


63,  Lancaster  Grove,  London  NW  3 
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of  14  countries  advertised 
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MtKETHEMOSIOFGASESCONIlUNING 
HYDROGEN  8UIPHIDE 

WITH  CONTACT  SULPHURIC  ACID  PLANTS 


If  >uu  want  to  make  the  maximum  use  ut  gases 
containing  hydrogen  sulphide,  whieh  are  produced 
at  gasworks,  coke  osens  and  other  chemieal  plants, 
specify  an  HH  wet  contact  sulphuric  acid  plant. 
Iliis  typical  installation  uses  the  gases  from  a 
hydrogen  sulphide  recovery  plant  to  produce  12 
tons  of  7lf°a  acid  per  day.  The  hydrogen 
sulphide  gases  are  burnt  with  undried  air 
and  the  resulting  mixture  of  sulphur  dioxide 
and  water  enters  the  eonvertcr  without 
being  dried.  I  he  precipitator  incorporated 
in  such  a  plant  can  be  either  the  electro¬ 
static  type,  as  in  this  example,  or  the 
ceramic  filter  type.  The  gases 
leaving  the  precipitator  are  of 
such  quality  that  they  can  be 
released  straight  into  the  - 

atmosphere.  In  the  interests  of 
economy  the  waste  heat  is 
recovered. 

Other  specialities  include: 

Saltcake  furnaces  — 
hydrochloric  acid  plants 
Roasting  furnaces 
Ceramic  filters  for  the 
removal  of  acid  mist  from 


Photograph  by  kind  permission  of  The  North  Thames  Gas  Board. 


Wet  contact  sulphuric  acid  plants  by 


Huntington^  Heherletn  &  Co.  Ltd 


i,ON  HOUSE.  211.2,  DOVER  STREET.  tO^DON.  Wa  Tel:  «.«.  Tel.,: 


rivFR-'JKa*  - - - 

3MMONWEALTH  I  Simon-Carves  (Africa)  (Pty)  Ltd:  Johannesburg 
EPRESENTATIVES  |  Simon-Carves  ltd:  Calcutta 
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Simon-Carves  (Australia)  Pty  Ltd:  Botany,  N.S.W. 

Simon-Carves  of  Canada  Ltd:  Toronto 


STARTING  OPERATION 


All  Kinds  of 


SULPHUR-HELLAS  S.A. 
GREECE 

ATHENS  SOUSSAKI 


Agricultural 

SULPHUR 


Deliveries  as  from  beginning  1962 


For  information,  contact  :  — 


SULPHUR  S.A..  44  Avenue  de  la  Care.  Lausanne.  Switzerland 
General  Worldwide  Export  Agent 


€#i/c  (^lahani 

CONSULTANCY  SCRVICC 

EXCLiStVE  SELLEKS  OF 

Comprehensive  marketing  and  technical 

CRI  DE  St  Eritl  R 

reports  on  particular  aspects  of  the 
sulphur  and  nitrogen  industries  are  under- 

HEAD  OFFICE 

taken  by  the  British  Sulphur  Corporation. 

ROME  -  Via  Nerva  2 

In  association  with  Shipping  Studies 

Tel.  484444-45-46 

Limited  (C.F.H.  Cufley,  F.I.C.S.),  detailed 

Telegraphic  Address 

information  on  the  Freight  Market,  with 

ITALZOLFI  ROME 

particular  reference  to  the  fertilizer 

industry,  is  also  available. 

Sole  distributors  for 

For  further  details,  write  to: 

United  Kingdom  and  Eire 

JOSEPH  WEIL  &  SON,  LTD., 

Friars  House, 

39-41  New  Broad  Street, 
LONDON,  E.C.2. 

THE  MANAGING  DIRECTOR, 

THE  BRITISH  SULPHUR  CORPORATION, 

43  GREAT  MARLBOROUGH  STREET, 

LONDON,  W.1. 

\ 
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GRAPHITE  BLOCK  HEAT  EXCHANGERS 

In  long  tube  and  cubic  form. 

26  models  provide  heal  transfer 
areas  from  4  ft.’  to  5(X)  ft.’ 


Delanium  Graphite  Vertical 
Centrifugal  pumps  for  the 
handiing  of  corrosive  iiquids. 


HAYES,  MIDDLESEX.  TELEPHONE  HAYES  3994 


GRAPHITE  CARTRIDGE  CONDENSERS 


Rugged,  compact,  efficient ;  easily 
installed  and  maintained.  Steel  shell 
protected  internally  against  weak 
acid  solutions  and  externally  against 
atmosphere.  Available  for  heat 
transfer  areas  from  4  to  500  ft.^ 


DUFFRYN 
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SULPHUR  and  NITROGEN 
are  now  published  six  times  each  per 
year  to  provide  subscribers  with  a  fully 
comprehensive  service. 

Information  on 
Subscription  and 
Advertising  rates 
may  be  obtained 
from : 

THE  PUBLICITY  MANAGER 
THE  BRITISH  SULPHUR  CORPORATION  LTD. 

43  GREAT  MARLBOROUGH  STREET 
LONDON,  W.1 


JEFFERSON  LAKE 
SULPHUR  COMPANY 

SULPHUR 

PRODUCERS 

99.S  PER  CENT.  PLUS  PURITY 
(FREE  OF  ARSENIC,  SELENIUM  AND  TELLURIUM) 

Mines  and  Plants  Located  at  ; 

Long  Point  Dome,  Fort  Bend  County,  Texas. 

Peace  River  Plant,  British  Columbia, 
operated  by  Jefferson  Lake  Petrochemicals 
of  Canada,  Ltd. 


WHERE  IT  PAYS 

MIDDLE  EAST  DUSINESS  DIGEST 

gives  complete  coverage  of  the  financial, 
business  and  industrial  developments  in 
Lebanon.  United  Arab  Republic,  Iraqi  Repub¬ 
lic,  Jordan,  Sudan,  Libya,  Yemen.  Saudi  Arabia. 
Kuwait,  Bahrain,  Persia,  Turkey,  Pakistan, 
India  and  an  “  African  Digest.” 

THE  DIGEST  APPEARS  ON  THE  Ist  &  16th  OF  EVERY  MONTH 

This  magazine  is  the 
best  medium  for  advertising 
in  the  Middle  East 

Annual  Subscription  rates,  Air  Mailed  outside 
Lebanon  and  Syria: 

L.  L.  40  Lebanon 
L.  L.  4S  or  equivalent  Middle  East 
£  6  UK  (Payable  in  Sterling) 

$  25.00  Central  and  South  America.  Far 
East.  Japan  and  Australasia 
$  18.00  or  equivalent  U.S.,  Europe  and 
Elsewhere 


General  Offices  : 

1408  WHITNEY  BUILDING 
NEW  ORLEANS  12,  U.S.A. 
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MIDDLE  EAST  BUSINESS  DIGEST^ 
P.O.  Box  3299,  Beirut, 
Lebanon 


